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Michigan State Capitol:

This image, with flags flying to indicate that both chambers of the legislature are in session, may have originated as
an etching based on a drawing or a photograph. The artist is unknown. The drawing predates the placement of the
statue of Austin T. Blair on the capitol grounds in 1898.

(Michigan State Archives)
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Capitol Dome:

The architectural rendering of the Michigan State Capitol’s dome is the work of Elijah E. Myers, the building’s
renowned architect. Myers inked the rendering on linen in late 1871 or early 1872. Myers’ fine draftsmanship, the
hallmark of his work, is clearly evident.

Because of their size, few architectural renderings of the 19th century have survived. Michigan is fortunate that
many of Myers’ designs for the Capitol were found in the building’s attic in the 1950’s. As part of the state’s 1987
sesquicentennial celebration, they were conserved and deposited in the Michigan State Archives.

(Michigan State Archives)

East Elevation of the Michigan State Capitol:

When Myers’ drawings were discovered in the 1950’s, this view of the Capitol – the one most familiar to
Michigan citizens – was missing. During the building’s recent restoration (1989-1992), this drawing was
commissioned to recreate the architect’s original rendering of the east (front) elevation.

(Michigan Capitol Committee)
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PREFACE

PUBLICATION AND CONTENTS OF THE MICHIGAN REGISTER

The Office of Regulatory Reform publishes the Michigan Register.

While several statutory provisions address the publication and contents of the Michigan Register, two are of
particular importance.

MCL 24.208 states:

Sec. 8 (1) The office of regulatory reform shall publish the Michigan register at least once each month. The
Michigan register shall contain all of the following:

(a) Executive orders and executive reorganization orders.
(b) On a cumulative basis, the numbers and subject matter of the enrolled senate and house bills signed

into law by the governor during the calendar year and the corresponding public act numbers.
(c) On a cumulative basis, the numbers and subject matter of the enrolled senate and house bills vetoed by

the governor during the calendar year.
(d) Proposed administrative rules.
(e) Notices of public hearings on proposed administrative rules.
(f) Administrative rules filed with the secretary of state.
(g) Emergency rules filed with the secretary of state.
(h) Notice of proposed and adopted agency guidelines.
(i) Other official information considered necessary or appropriate by the office of regulatory reform.
(j) Attorney general opinions.
(k) All of the items listed in section 7(1) after final approval by the certificate of need commission or the

statewide health coordinating council under section 22215 or 22217 of the public health code, 1978
PA 368, MCL 333.22215 and 333.22217.

(2) The office of regulatory reform shall publish a cumulative index for the Michigan
register.

(3) The Michigan register shall be available for public subscription at a fee reasonably calculated to cover
publication and distribution costs.

(4) If publication of an agency's proposed rule or guideline or an item described in subsection (1)(k) would be
unreasonably expensive or lengthy, the office of regulatory reform may publish a brief synopsis of the
proposed rule or guideline or item described in subsection (1)(k), including information on how to obtain a
complete copy of the proposed rule or guideline or item described in subsection (1)(k) from the agency at
no cost.

(5) An agency shall transmit a copy of the proposed rules and notice of public hearing to the office of regulatory
reform for publication in the Michigan register.



MCL 4.1203 states:

Sec. 203. (1) The Michigan register fund is created in the state treasury and shall be administered by the office of
regulatory reform. The fund shall be expended only as provided in this section.
(2) The money received from the sale of the Michigan register, along with those amounts paid by state agencies

pursuant to section 57 of the administrative procedures act of 1969, 1969 PA 306, MCL 24.257, shall be
deposited with the state treasurer and credited to the Michigan register fund.

(3) The Michigan register fund shall be used to pay the costs preparing, printing, and distributing the Michigan
register.

(4) The department of management and budget shall sell copies of Michigan register at a price determined by the
office of regulatory reform not to exceed cost of preparation, printing, and distribution.

(5) Notwithstanding section 204, beginning January 1, 2001, the office of regulatory reform shall make the text of
the Michigan register available to the public on the internet.

(6) The information described in subsection (5) that is maintained by the office of regulatory reform shall be made
available in the shortest feasible time after the information is available. The information described in
subsection (5) that is not maintained by the office of regulatory reform shall be made available in the
shortest feasible time after it is made available to the office of regulatory reform.

(7) Subsection (5) does not alter or relinquish any copyright or other proprietary interest or entitlement of this
state relating to any of the information made available under subsection (5).

(8) The office of regulatory reform shall not charge a fee for providing the Michigan register on the internet
as provided in subsection (5).

(9) As used in this section, “Michigan register” means that term as defined in section 5 of the administrative
procedures act of 1969, 1969 PA 306, MCL 24.205.

CITATION TO THE MICHIGAN REGISTER
The Michigan Register is cited by year and issue number. For example, 2001 MR 1 refers to the year of issue
(2001) and the issue number (1).

CLOSING DATES AND PUBLICATION SCHEDULE
The deadlines for submitting documents to the Office of Regulatory Reform for publication in the Michigan
Register are the first and fifteenth days of each calendar month, unless the submission day falls on a Saturday,
Sunday, or legal holiday, in which event the deadline is extended to include the next day which is not a Saturday,
Sunday, or legal holiday. Documents filed or received after 5:00 p.m. on the closing date of a filing period will
appear in the succeeding issue of the Michigan Register.

The Office of Regulatory Reform is not responsible for the editing and proofreading of documents submitted for
publication.

Documents submitted for publication should be delivered or mailed in an electronic format to the following address:
MICHIGAN REGISTER, Office of Regulatory Reform, Executive Office, George W. Romney Building, 111 S.
Capitol Avenue, Lansing, MI 48933



RELATIONSHIP TO THE MICHIGAN ADMINISTRATIVE CODE
The Michigan Administrative Code (1979 edition), which contains all permanent administrative rules in effect as
of December 1979, was, during the period 1980-83, updated each calendar quarter with the publication of a
paperback supplement. An annual supplement contained those permanent rules, which had appeared in the 4
quarterly supplements covering that year.
Quarterly supplements to the Code were discontinued in January 1984, and replaced by the monthly publication of
permanent rules and emergency rules in the Michigan Register. Annual supplements have included the full text of
those permanent rules that appear in the twelve monthly issues of the Register during a given calendar year.
Emergency rules published in an issue of the Register are noted in the annual supplement to the Code.

SUBSCRIPTIONS AND DISTRIBUTION
The Michigan Register, a publication of the State of Michigan, is available for public subscription at a cost of
$110.00 per year. Submit subscription requests to: DMB, Office of Administrative Services, P.O. Box 30026, 320
South Walnut Street, Lansing, MI 48909. Checks Payable: State of Michigan. Any questions should be directed to
the Office of Regulatory Reform (517) 373-0526.

INTERNET ACCESS
The Michigan Register can be viewed free of charge on the Internet web site of the Office of Regulatory
Reform: www.state.mi.us/orr

Issue 2000-3 and all subsequent editions of the Michigan Register can be viewed on the Office of Regulatory
Reform Internet web site. The electronic version of the Register can be navigated using the blue highlighted links
found in the Contents section. Clicking on a highlighted title will take the reader to related text, clicking on a
highlighted header above the text will return the reader to the Contents section.

 Brian D. Devlin, Director
 Office of Regulatory Reform
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ADMINISTRATIVE RULES
FILED WITH THE SECRETARY OF STATE

MCL 24.208 states in part:

“Sec. 8. (1) The office of regulatory reform shall publish the Michigan register at least once each month.
The Michigan register shall contain all of the following:

* * *

(f) Administrative rules filed with the secretary of state.”
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ADMINISTRATIVE RULES

ORR # 2000-064

DEPARTMENT OF ENVIRONMENTAL QUALITY

AIR QUALITY DIVISION

AIR POLLUTION CONTROL

Filed with the Secretary of State on March 11, 2002.
These rules take effect 7 days after filing with the Secretary of State.

(By authority conferred on the director of the department of environmental quality by sections 5503 and 5512
of 1994 PA 451, MCL 324.5503 and 324.5512, and Executive Reorganization Order No. 1995-18, MCL
324.99903)

R 336.1301, R 336.1303, R 336.1330, R 336.1331, R 336.1371, R 336.1372, and R 336.1374 of the
Michigan Administrative Code are amended as follows:

PART 3. EMISSION LIMITATIONS AND PROHIBITIONS—
PARTICULATE MATTER

R 336.1301 Standards for density of emissions.
Rule 301. (1) Except as provided in subrules (2), (3), and (4) of this rule, a person shall not cause or permit to
be discharged into the outer air from a process or process equipment a visible emission of a density greater than
the most stringent of the following:
(a) A 6-minute average of 20% opacity, except for 1 6-minute average per hour of not more than 27% opacity.
(b) A limit specified by an applicable federal new source performance standard.
(c) A limit specified as a condition of a permit to install or permit to operate.
(2) The provisions of this rule shall not apply to any process or process equipment for which fugitive visible
emission limitations are specified in any other administrative rule of the department.
(3) The provisions of subrule (1) of this rule shall not apply to visible emissions due to uncombined water vapor.
(4) Upon request by the owner of a process or process equipment for which an allowable particulate emission
rate is established by R 336.1331, the department may establish an alternate opacity. Such alternate opacity
shall not be established by the department unless the department is reasonably convinced of all of the following:
(a) That the process or process equipment subject to the alternate opacity is in compliance or on a legally
enforceable schedule of compliance with the other rules of the department.
(b) That compliance with the provisions of subrule (1) of this rule is not technically or economically reasonable.
(c) That reasonable measures to reduce opacity have been implemented or will be implemented in accordance
with a schedule approved by the department.

R 336.1303 Grading visible emissions.
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Rule 303. The opacity of a visible emission shall be determined by a qualified observer and shall be certified in
accordance with, and using the procedures specified in, reference method 9 or an alternative method approved
by the department.

R 336.1330 Electrostatic precipitator control systems.
Rule 330. (1) After July 1, 1980, it is unlawful to operate any cement kiln, kraft recovery boiler, lime kiln,
calciner, pulverized coal-fired boiler, basic oxygen furnace, or gypsum dryer controlled by an electrostatic
precipitator control system unless each transformer-rectifier set of the electrostatic precipitator is equipped with
a saturable core reactor, silicon-controlled rectifier linear reactor, or equivalent type automatic control system
approved by the department. Except for very large precipitators, each automatic controller shall be set to
provide maximum power, or optimal power if operating in a sparking mode, from its respective transformer-
rectifier set.
(2) Each transformer-rectifier set subject to the provisions of subrule (1) of this rule shall be capable of
operating in a spark-limited mode and shall meter and display the primary RMS voltage and amperage, the
average secondary amperage, and the average spark rate. The requirement to meter and display the average
spark rate shall not apply if the automatic controller employs solid state circuitry to preset power levels based
on sparking rate limits.
(3) The department shall waive the requirements of subrule (2) of this rule if both of the following conditions are
met:
(a) A satisfactory demonstration is made that the precipitator is capable of providing for compliance with all
applicable particulate emission and opacity limits.
(b) The precipitator existed before July 1, 1979, or was covered by an application for a permit to install
received by the department before July 1, 1979.

R 336.1331 Emission of particulate matter.
Rule 331. (1) It is unlawful for a person to cause or allow the emission of particulate matter from any process or
process equipment in excess of any of the following limits:
(a) The maximum allowable emission rate listed in table 31.
(b) The maximum allowable emission rate listed by the department on its own initiative or by application. A new
listed value shall be based upon the control results achievable with the application of the best technically feasible,
practical equipment available. This applies only to processes and process equipment not assigned a specific
emission limit in table 31.
(c) The maximum allowable emission rate specified as a condition of a permit to install or a permit to operate.
(d) The maximum allowable emission rate specified in a voluntary agreement, performance contract, stipulation,
or an order of the department.
(e) The maximum allowable emission rate as determined by table 32 for processes and process equipment not
covered in subdivisions (a) to (d) of this subrule.
(2) Compliance with any emission limit required by this rule shall be determined by using the corresponding
reference test method specified in table 31 or the reference test method deemed appropriate by the department
for processes or process equipment not listed in table 31.
(3) Tables 31, 32, 33, 34, and figure 31 read as follows:
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TABLE 31
Particulate matter emission schedule

Process or process equipment Capacity rating for each unit Maximum allowable emission
at operating conditions1

(lbs. Particulate/1,000 lbs. gas
except as noted)

Applicable
reference test
method

A. Fuel burning equipment

 1. Pulverized coal
(includes cyclone furnaces)

0-1,000,000 lbs. steam per hour.

Over 1,000,000 lbs.
Steam per hour

See figure 31 for maximum
emission limit.

Apply to department for
specific emission limit.

5B or 5C

2. Other modes of firing coal
(other than pulverized)

0-100,000 lbs. steam per hour.

100,000-300,000 lbs.2 steam per
hour.

Over 300,000 lbs. steam per
hour.

0.65 until superseded by A.3
and A.4.

0.65 - 0.45

Apply to department for
specific emission limit.

5B or 5C

3. Other modes of firing coal
(other than pulverized)

Existing fuel-burning equipment
which is in a single structure and
which has a combined coal-fired
existing capacity less than
250,000,000 Btu per hour.

0-20,000,000 Btu per hour input.

20,000,001 to 100,000,000 Btu
per hour input.

Over 100,000,000 Btu per hour
input

0.65 effective immediately.

0.45 compliance shall be
achieved as expeditiously as
practical, but not later than
July 1, 1981.

0.30 compliance shall be
achieved as expeditiously as
practical, but not later than
December 31, 1982.

5B or 5C

5B or 5C

5B or 5C

4. Other modes of firing coal
(other than pulverized)
Existing fuel-burning equipment
which is in a single structure and
which has a combined existing
capacity equal to or greater than
250,000,000 Btu per hours.

All sizes 0.30 compliance shall be
achieved as expeditiously as
practical, but not later than
December 31, 1982.

5B or 5C
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Process or process equipment Capacity rating for each
unit

Maximum allowable emission at
operating conditions1

(lbs. particulate/1,000 lbs. gas except
as noted)

Applicable
reference test
method

5. Other modes of firing coal
(new processes or process equipment6)

All sizes 0.10 5B or 5C

6. Wood (sawdust, shavings, hogged,
other) where heat input of wood fuel
greater than 75% of total heat input.

All other combination fuel-burning
equipment that uses wood as 1 of the
fuels.

0.50

Apply to department for specific
emission limit.

5B or 5C

7. Combination fuel-firing or combination
fuel/waste-firing (new process or process
equipment)

All sizes Apply to department for specific
emission limit.

5B or 5C

Rating in pounds waste
per hour

B. Incinerators
1. Residential apartments, commercial and
industrial3, 4 0-100

Over 100
0.65
0.30

5B or 5C
5B or 5C

2. Municipal All 0.30 5B or 5C
3. Pathological4 0.20 5B or 5C
4. Manure drying or incineration4 0.20 5B or 5C
5. Liquid waste incinerator 0.10 compliance shall be achieved as

expeditiously as practical, but not
later than December 31, 1982.

5B or 5C

6. Sewage sludge incinerator 0.20 compliance shall be achieved as
expeditiously as practical, but not
later than December 31, 1982.

5B or 5C
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Process or process equipment Capacity rating for
each unit

Maximum allowable
emission at operating
conditions1

(lbs. Particulate/1,000
lbs. gas except as
noted)

Applicable
reference test
method

C. Steel manufacturing
1. Basic oxygen furnaces
A. Primary control equipment12

B. Secondary control equipment13

C. Primary control equipment if also
used to control charging and tapping
emissions

0.05711

0.03811

0.05711

5D
5D
5D

2. Electric furnaces
A. Primary control equipment14

B. Secondary control equipment15

C. Primary control equipment if also
used to control charging and tapping
emissions

0.05711

0.01011

0.01011

5D
5D or 5E
5D or 5E

3. New sintering plants6

A. Main windbox
B. Discharge

0.06711

0.03811
5D or 5E
5D

4. Existing sintering plants
A. Main windbox & discharge 0.12511 5D
5. Blast furnaces
Blast furnace casthouse air cleaning
device17

0.02 5D

6. Coke oven combustion stacks 0.095 5D
7. Coke oven push control equipment 0.10 lbs./ton of coke 5D
8. Coke oven quench towers l,5009

or 1,50010

See footnote 16
See footnote 16

9. Scarfing operations 0.05711 5D during
scarfing
operation



2002 MR 5 – April 1, 2002

7

Process or process equipment Total plant melt rate in
tons/hour

Maximum allowable emission at
operating conditions1

(lbs. Particulate/1,000 lbs. gas except
as noted)

Applicable
reference test
method

D. Ferrous cupola foundry operations5

 1. Existing production cupolas7 0-10
10-20
Over 20

0.40
0.25
0.15

5B or 5C
5B or 5C
5B or 5C

2. Existing jobbing cupolas7 0.40 5B or 5C
3. Electric arc melting 0.10 5B or 5C
4. Sand handling 0.10 5B or 5C
5. All new cupolas6 0-15

Over 15
1.8 - 0.72, 8

0.78
5B or 5C

E. Chemical and mineral kilns 0.20 5B or 5C
F. Asphalt paving plants
1. Located within a priority I or II area (before
January 1, 1980)

0.30 5B or 5C

2. Located within a priority I or II area (after
January 1, 1980)

0.10 5B or 5C

3. Located outside priority I and II areas 0.30 5B or 5C
G. Cement manufacture
1. Kiln - wet or dry process 0.25 5B or 5C
2. Clinker coolers (before January 1, 1981)

(after January 1, 1981)

0.30

0.10

5B or 5C

5B or 5C
3. Grinding, crushing, and other material
handling.

0.15 5B or 5C
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Process or process equipment Gas flow rate (SCFM) Maximum allowable
emission at operating
conditions1

(lbs. Particulate/1,000 lbs.
gas except as noted)

Applicable
reference test
method

H. Iron ore pelletizing
Grate kilns and traveling grates

Over 600,000

300,000-600,000
100,000-300,000
0-100,000

Apply to department for
specific emission limit.
0.10
0.15
0.20

5B or 5C
5B or 5C
5B or 5C

I. Fertilizer plants (including
ammoniator, granulator, reactor, dryer,
cooler blender and all other processes
Compliance shall be achieved as
expeditiously as practical, but not later
than January 1, 1981.

0.10 5B or 5C

J. Exhaust systems serving material
handling equipment not otherwise
listed in table 31
Compliance shall be achieved as
expeditiously as practical, but not later
than July 1, 1981.

0.10 5B or 5C

Footnotes:
1. Fuel burning and incineration limitation shall be calculated to 50% excess air.
2. Emission limitations for specific ratings are determined by linear interpolation between the ranges shown.
3. These emission limitations do not apply to domestic incinerators (defined as having not more than 5 cubic feet
of storage capacity.
4. Afterburner or approved equivalent is mandatory.
5. Differentiation between jobbing and production foundries.
Cupolas used in a jobbing foundry are the same as those used in a production foundry and vary in size only
according to the quantity of iron melted per hour.
However, the cupolas in a jobbing foundry are run intermittently just long enough at one time to pour the molds
that are ready on the foundry floor, job by job. This might be for a 2- to 4-hour period per day for any number
of days per week.
Production foundry cupolas melt continuously to pour a succession of molds that are constantly being prepared
to reserve this continuous flow of iron. This could become 8 hours, 16 hours, or 24 hours per day for any
number of days per week.
6. New processes or process equipment are defined as those for which the permit to install was issued after
January 18, 1980.
7. Any existing cupolas are considered to be in compliance with table 31 of R 336.1331 if they meet the
particulate emission limit for new cupolas.
8. Pounds of particulate per ton of charged material.
9. Milligrams per liter of total dissolved solids in the quench water.
10. Milligrams per liter of total dissolved solids in the make-up water.
11. Compliance shall be determined by means of a comparison between the emission limit and the measured
emission rate calculated on a dry basis (pounds particulate per 1,000 pounds dry gas).
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12. "Primary control equipment", as applied to basic oxygen furnaces, means the control equipment designed to
capture and control particulate emissions during oxygen blowing.
13. "Secondary control equipment", as applied to basic oxygen furnaces, means the control equipment designed
to capture and control particulate emissions during process steps other than oxygen blowing.
14. "Primary control equipment", as applied to electric furnaces, means the control equipment designed to
capture and control particulate emissions during meltdown and refining.
15. "Secondary control equipment", as applied to electric furnaces, means the control equipment designed to
capture and control particulate emissions during process steps other than meltdown and refining.
16. "Standard Methods for the Examination of Water and Wastewater" (14th edition) section 208C, as
modified in R 336.2033, shall be used as the applicable test method.
17. The mass emission limit specified is not applicable where fume suppression technology, approved by the
department, is used to control blast furnace casthouse emissions.

FIGURE 31
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TABLE 32

Allowable rate of emission based on process weight ratea

Process weight rate Rate of
Emission

Process weight rate Rate of
emission

Lb/hr Tons/hr Lb/hr Lb/hr Tons/hr Lb/hr
100 0.05 0.55 16,000 8.0 16.5
200 0.10 0.88 18,000 9.0 17.9
400 0.20 1.40 20,000 10.0 19.2
600 0.30 1.83 30,000 15.0 25.2
800 0.40 2.22 40,000 20.0 30.5
1,000 0.50 2.58 50,000 25.0 35.4
1,500 0.75 3.38 60,000 30.0 40.0
2,000 1.00 4.10 70,000 35.0 41.3
2,500 1.25 4.76 80,000 40.0 42.5
3,000 1.50 5.38 90,000 45.0 43.6
3,500 1.75 5.95 100,000 50.0 44.6
4,000 2.00 6.52 120,000 60.0 46.3
5,000 2.50 7.58 140,000 70.0 47.8
6,000 3.00 8.56 160,000 80.0 49.0
7,000 3.50 9.49 200,000 100.0 51.2
8,000 4.00 10.40 1,000,000 500.0 69.0
9,000 4.50 11.20 2,000,000 1,000.0 77.6
10,000 5.00 12.00 6,000,000 3,000.0 92.7
12,000 6.00 13.60

a Interpolation of the data in this table for process weight rates up to 60,000 lb/hr shall be accomplished by use
of the equation E = 4.10 P0.67 and interpolation and extrapolation of the data for process weight rates in excess
of 60,000 lb/hr shall be accomplished by use of the equation E = 55.0 P0.11 - 40, where E = rate of emission in
lb/hr and P = process weight in tons/hr.

Process weight -- The total amount of all material introduced into a process, including solid fuels, but excluding
liquid fuels and gaseous fuels when these are used as fuels and air introduced for purposes of combustion.

Process weight rate -- For continuous or long-term operation: The total process weight for the entire period of
operation or for a typical portion thereof, divided by the number of hours of such period or portion thereof. For
batch operations: The total process weight for a period which covers a complete operation or an integral
number of cycles, divided by the hours of actual process operation during such period.
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TABLE 33

Priority I areas

County Area

Calhoun T2S, R4W, Section 34.

Genesee Starting on Industrial Avenue, north to Stewart Avenue, east to Hitchcock Street, south to Olive
Avenue (extended), south to Robert T. Longway Boulevard, west and southwest to Industrial Avenue.

Lapeer T7N, R12E, that portion of Section 17 which lies south of M-21 and east of Fairground Road.

Monroe Starting where Sandy Creek empties into Lake Erie, northwest to Maple Avenue (extended north-
northeast), southwest to Elm Avenue, west to Herr Road, south to Dunbar Road and east to Plum Creek
(which empties into Lake Erie).

Saginaw Starting at Tittabawassee Road, east to I-75, east and south to Washington Avenue, west to 6th
Street, north to Carrolton Street, northeast to Zilwaukee Street, north to Westervelt Street, north to
Tittabawassee Road.

Wayne Area included within the following (counter clockwise): Lake St. Clair to Moross Road to Seven Mile
Road to VanDyke Road to Eight Mile Road to Wyoming Road to Seven Mile Road to Schaeffer Road to
Fenkell Road to Greenfield Avenue to Joy Road to Southfield Expressway to Ford Road to Telegraph Road to
Cherry Hill Road to Beech-Daly Road (extended) to Michigan Avenue to Inkster Road to Carlysle Street to
Middle Belt Road to Vanborn Road to Wayne Road to Pennsylvania Road to Middle Belt Road to Sibley
Road to Telegraph Road to King Road to Grange Road to Sibley Road to Jefferson Avenue to Bridge Street
(Grosse Ile) extended to Detroit River.
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TABLE 34

Priority II areas

County Area

Bay T14N, R5E, Sections 14 to16 and 21 to 23.

Delta T39N, R22W, Sections 19, 30, south one-half of 17, and south one-half of 18.

Genesee Starting on Industrial Avenue, north to Pierson Road, east to Dort Highway, south to Hitchcock
Street, south to Olive Avenue (extended), south to Robert T. Longway Boulevard, west and southwest to
Industrial Avenue.

Macomb T4N, R14E, Sections 27, 28, 33, and 34.

Manistee T21N, R16W, Sections 7,18, and 19;
T21N, R17W, Sections 12 and 13.

Midland T14N, R2E, Sections 14 to 16, 21 to 23, 26 to 28, and 33 to 35.

Monroe T5S, RIOE, Sections 8, 9, and 15 to 17.

Muskegon T9N, R16W, Sections 5 and 6;
T1ON, R16W, Sections 21, 22, and 27 to 34.

Saginaw Northeast section: starting on Tittabawassee Road, east to I-75, south to Wadsworth Avenue, west to
I-675, west and north to Tittabawassee Road.

Southwest section: T12N, R4E, the eastern half of Section 34 (that which is east of Maple Street) and Section
35.

St. Clair T6N, R17E, Sections 2 to 4, 9 to 11, 14 to 16, 21, 22, and 28.

Wayne The area included within the following (counter clockwise): Lake St. Clair to Eight Mile Road to
Schaeffer Road to McNichols Road to Greenfield Avenue to Schoolcraft Avenue to Evergreen Road to Joy
Road to Telegraph Road to Ford Road to Beech-Daly Road to Cherry Hill Road to Inkster Road to Carlysle
Street to Middle Belt Road to VanBorn Road to Wayne Road to Ecorse Road to Haggerty Highway to Tyler
Road to Belleville Road to I-94 to Rawsonville Road to Oakville Waltz Road to Will Carleton Road to the
Huron River to Lake Erie, except subarea listed in table 33.

R 336.1371 Fugitive dust control programs other than areas listed in table 36.
Rule 37l. (l) Based on ambient air quality measurements or substantive complaints, the department may request
that the person who is responsible for the operation of any facility which processes, uses, stores, transports, or
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conveys bulk materials, such as, but not limited to, coal, coke, metal ores, limestone, cement, sand, gravel, and
material from air pollution control devices, or a facility which has activities specifically identified in R 336.l372
and which facility is in an area not listed in table 36, submit a fugitive dust control program. The department shall
notify the person who is responsible for the operation of the facility of the provisions of R 336.l372 which apply
to the facility and the reasons for the department’s notification. Except as provided in subrule (3) of this rule, the
control program shall be submitted to the department not later than 6 months after notification.
(2) A fugitive dust control program which is required by subrule (l) of this rule shall be in writing and shall
provide for all of the following:
(a) Using l or more combinations of available technologies, operating practices, or methods listed in R 336.l372
as are reasonably necessary to control fugitive dust emissions.
(b) Consideration of the quantity, moisture content, specific gravity, and the particle size distribution of the bulk
materials. The more friable, drier, lighter, and finer the bulk material is, the more effective the fugitive dust
control methods incorporated into the control program shall be.
(c) The keeping and maintenance of records consistent with the various activities to be implemented under the
control program.
(d) Identification of the control technologies, methods, or control equipment, if any, to be implemented or
installed and the schedule, including increments of progress, for implementation or installation.
(3) Within 3 months following notification by the department that a fugitive dust control program is required, the
person who is responsible for operating the facility has the opportunity to demonstrate, to the satisfaction of the
department, that any part of the facility is not subject to the provisions of this rule.
(4) If a control program is not submitted within 6 months after notification by the department, then the
department may proceed, pursuant to the act, toward the entry of a final order which contains a control
program that meets the requirements of subrule (2) of this rule.
(5) The control program is subject to review and approval by the department. The department shall approve a
control program only upon the entry of a legally enforceable order or as part of an approved permit to install or
operate. If, in the opinion of the department, the program does not adequately meet the requirements set forth in
subrule (2) of this rule, then the department may disapprove the program, state its reasons for disapproval, and
require the preparation and submittal of an amended program within a specified time period. If, within the
specified time period, an amended program is either not submitted or is submitted but, in the opinion of the
department, fails to meet the requirements of subrule (2) of this rule, then the department may proceed, pursuant
to the act, toward the entry of a final order which contains a control program that meets these requirements.
(6) After approval by the department, the person who is responsible for the preparation of the control program
shall begin implementation of the program pursuant to the schedule contained in the control program.
(7) Either the person who is responsible for a facility or the department may request a revision to a department-
approved control program to meet changing conditions. The department shall review the revision following the
requirements of subrule (5) of this rule.
(8) Table 36 reads as follows:
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TABLE 36

County Area

Bay T14N, R5E, Sections 14 to 16 and 21 to 23.

Calhoun T2S, R4W, Section 34.

Delta T39N, R22W, Sections 19, 30, south one-half of 17, and south one-half of 18.

Genesee Starting on Industrial Avenue, north to Pierson Road, east to Dort Highway, south to Hitchcock Street,
south to Olive Avenue (extended), south to Robert T. Longway Boulevard, west and southwest to Industrial
Avenue.

Lapeer T7N, R12E, that portion of Section 17 which lies south of M-21 and east of Fairground Road.

Macomb T4N, R14E, Sections 27, 28, 33, and 34.

Manistee T21N, R16W, Sections 7, 18, and 19;
T21N, R17W, Sections 12 and 13.

Midland T14N, R2E, Sections 14 to 16, 21 to 23, 26 to 28, and 33 to 35.

Monroe Starting where Sandy Creek empties into Lake Erie, northwest to Maple Avenue (extended north-
northeast), southwest to Elm Avenue, west to Herr Road, south to Dunbar Road and east to Plum Creek (which
empties into Lake Erie).

Muskegon T9N, R16W, Sections 5 and 6;
T10N, R16W, Sections 21, 22, and 27 to 34.

Saginaw Northeast section: starting on Tittabawassee Road, east to I-75, south to Wadsworth Avenue, west to I-
675, west and north to Tittabawassee Road.

Southwest section: T12N, R4E, the eastern half of Section 34 (that which is east of Maple Street) and Section 35.

St. Clair T6N, R17E, Sections 2 to 4, 9 to 11, 14 to 16, 21, 22, and 28.

Wayne Area included within the following (counter clockwise): Lake St. Clair to Moross Road to Seven Mile
Road to Vandyke Road to Eight Mile Road to Wyoming Road to Seven Mile Road to Schaeffer Road to Fenkell
Road to Greenfield Avenue to Joy Road to Southfield Expressway to Ford Road to Telegraph Road to Cherry Hill
Road to Beech-Daly Road (extended) to Michigan Avenue to Inkster Road to Carlysle Street to Middle Belt Road
to Vanborn Road to Wayne Road to Pennsylvania Road to Middle Belt Road to Sibley Road to Telegraph Road to
King Road to Grange Road to Sibley Road to Jefferson Avenue to Bridge Street (Grosse Ile) extended to Detroit
River. Also included is that portion of the City of Riverview which is south of Sibley Road and the City of Trenton.
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R 336.1372 Fugitive dust control program; required activities; typical control methods.
Rule 372. (1) A fugitive dust control program which is required by R 336.1371 and which deals with 1 or more
of the fugitive dust sources listed in this rule may include any of the typical control methods listed in this rule for
that source.
(2) The following provisions apply to the loading or unloading of open storage piles of bulk materials as a source
of fugitive dust:
(a) Open storage piles of bulk materials, hereinafter referred to as "piles", which meet any of the following 3
conditions need not be included in a fugitive dust control program:
(i) All piles of the same material at a manufacturing or commercial location which have a total volume of less
than 100 cubic meters (131 yards3).
(ii) Any piles at a manufacturing or commercial location if the total annual volumetric throughput of all the stored
material at the site is less than 10,000 cubic meters (13,100 yards3).
(iii) Any single pile at a manufacturing or commercial location that has a volume of less than 42 cubic meters (55
yards3).
(b) Typical control methods for controlling fugitive emissions resulting from the loading or unloading of piles may
include, but are not limited to, the following:
(i) Completely enclosing the pile within a building furnished with department-approved air pollution control
equipment.
(ii) Using pneumatic conveying or telescopic chutes.
(iii) Spraying the working surface of the pile with water or dust-suppressant compound.
(iv) Directing engine exhaust gases that are generated by the machine used on the piles for loading or unloading
upwards.
(v) Minimizing the drop distance from which the material is discharged into the pile. The drop distance shall be
specified in the control program.
(vi) Periodic removal of spilled material in areas within 100 meters (328 feet) from the pile. The frequency of
removal shall be specified in the control program.
(3) All of the following provisions apply to the transporting of bulk materials as a source of fugitive dust:
(a) Trucks which have less than a 2-ton capacity that are used to transport sand, gravel, stones, peat, and
topsoil are exempt from the provisions of this subrule.
(b) Typical control methods for controlling fugitive emissions resulting from the transporting of bulk materials by
truck may include, but are not limited to, the following:
(i) Completely covering open-bodied trucks.
(ii) Cleaning the wheels and the body of each truck to remove spilled materials after the truck has been loaded.
(iii) Use of completely enclosed trucks.
(iv) Tarping the truck when operating empty if residue has not been completely removed after emptying.
(v) Cleaning the residue from the inside of the truck after emptying.
(vi) Loading trucks so that no part of the load making contact with any sideboard, side panel, or rear part of the
load enclosure comes within 6 inches of the top part of the enclosure.
(vii) Maintaining tight truck bodies so that leakages within the body will be eliminated and future leakages
prevented.
(viii) Spraying the material being transported in a vehicle with a dust suppressant. The frequency of spraying
shall be specified in the control program.
(ix) Restricting the speed of the vehicle which transports the material. The speed of the vehicle shall be specified
in the control program.
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(4) The following provision applies to outdoor conveying as a source of fugitive dust: Typical control methods
for controlling fugitive emissions resulting from conveying bulk materials may include, but are not limited to, the
following:
(a) Completely enclosing all conveyor belts and equipping them with belt wipers and hoppers of proper size to
prevent excessive spills.
(b) Enclosing transfer points and, if necessary, exhausting them to a baghouse or similar control device at all
times when the conveyors are in operation.
(c) Equipping the conveyor belt with not less than 210-degree enclosures.
(d) Restricting the speed of conveyor belts. The belt speed shall be specified in the control program.
(e) Periodically cleaning the conveyor belt to remove the residual material. The frequency of cleaning shall be
specified in the control program.
(f) Minimizing the distance between transfer points. The distance between transfer points shall be specified in the
control program.
(g) Removing the spilled material from the ground under conveyors. The frequency of removal shall be specified
in the control program.
(5) The following provisions apply to roads and lots as sources of fugitive dust:
(a) Roads and lots which are located within industrial, commercial, and government-owned facilities and which
meet the following 2 conditions are not subject to the requirement of submitting a fugitive dust control program:
(i) The traffic volume is less than 10 vehicles per day on a monthly average.
(ii) The lots are less than 500 square meters (5,382 feet2) in area.
(b) Typical control methods for controlling fugitive emissions resulting from roads and lots located within
industrial, commercial, and government-owned facilities may include, but are not limited to, the following:
(i) Paving roads and parking lots with a hard material, such as concrete, asphalt, or an equivalent which is
approved by the department.
(ii) Mechanically cleaning paved surfaces by vacuum sweeping, wet sweeping, or flushing. The frequency of
cleaning shall be specified in the control program.
(iii) Washing the wheels of every truck leaving the plant premises.
(iv) Treating the roads and lots with oil or a dust-suppressant compound which is approved by the department.
The frequency of application shall be specified in the control program.
(v) Periodically maintaining off-road surfaces with gravel where trucks have frequent access. The frequency of
maintenance shall be specified in the control program.
(6) The following provisions apply to inactive storage piles as sources of fugitive dust:
(a) Inactive storage piles that are less than or equal to 500 cubic meters (654 yards3) in volume are not subject
to the requirement of submitting a fugitive dust control program.
(b) Typical control methods for controlling fugitive emissions resulting from inactive storage piles may include,
but are not limited to, the following:
(i) Completely covering the pile with tarpaulin or other material approved by the department.
(ii) Completely enclosing the pile within a building.
(iii) Enclosing the pile with not less than 3 walls so that no portion of the stored material is higher than the walls.
(iv) Periodically spraying the piles with water or other dust-suppressant compound approved by the
department. The frequency of application shall be specified in the control program.
(v) Growing vegetation on and around the pile.
(7) The following provisions apply to building ventilation as a source of fugitive dust:
(a) This subrule is applicable to all of the following:
(i) Ferrous and nonferrous foundries.
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(ii) Electric arc furnaces, blast furnace casthouses, sinter plants, and basic oxygen processes at iron and steel
production facilities.
(iii) Metal heat treating.
(iv) Metal forging.
(v) Bulk material handling, storage, drying, screening, and crushing.
(vi) Metal fabricating and welding.
(vii) Briquetting, sintering, and pelletizing operations.
(viii) Machining and pressing of metal.
(ix) Stone, clay, and glass production.
(x) Lime, cement, and gypsum production.
(xi) Chemical and allied product production.
(xii) Asphalt and concrete mixing operations.
(b) Typical control methods for controlling fugitive emissions resulting from building openings, such as roof
monitors, powered and unpowered ventilators, doors, windows, and holes in the building structure integrity,
may include, but are not limited to, the following:
(i) Exhausting the entire building to a dust collection system which is acceptable to the department.
(ii) Using local hoods connected to a dust collection system to capture emissions within the building.
(iii) Establishing and maintaining operating procedures and internal housekeeping practices (specify details).
(iv) Installing removable filter media across the vent openings.
(8) The following provisions apply to fugitive dust emissions from construction, renovation, or demolition
activities located in priority I areas:
(a) This subrule is applicable to the owner or prime contractor, except for those owners or prime contractors
who construct, renovate, or demolish less than 12 single-family dwelling units per year.
(b) Typical control methods for controlling fugitive dust emissions from construction, renovation, or demolition
activities may include, but are not limited to, the following:
(i) Spraying of all work areas with water or other dust-suppressant compound which is approved by the
department.
(ii) Completely covering the debris, excavated earth, or other airborne materials with tarpaulin or any other
material which is approved by the department.
(iii) Any other method acceptable to the department.

R 336.1374 Particulate matter contingency measures; area listed in table 37.
(1) The provisions of this rule apply to all of the following that are within the area listed in table 37:
(a) Mining operations, standard industrial classification major groups 10 through 14.
(b) Manufacturing operations, standard industrial classification major groups 20 through 39.
(c) Railroad transportation, standard industrial classification major group 40.
(d) Motor freight transportation and warehousing, standard industrial classification major group 42.
(e) Electric services, standard industrial classification group 491.
(f) Sanitary services, standard industrial classification group 495.
(g) Steam supply, standard industrial classification group 496.
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TABLE 37

County Area

Wayne The area bounded by Michigan Avenue from its intersection with I-75 west to I-94; I-94 southwest to
Greenfield Road; Greenfield Road south to Schaefer; Schaefer south and east to Jefferson Avenue; Jefferson
Avenue (Biddle Avenue in Wyandotte) south to Sibley Road; Sibley Road west to Fort Street; Fort Street
south to King Road; King Road east to Jefferson Avenue; Jefferson Avenue south to Helen Avenue; Helen
Avenue and extension east to the Trenton Channel; the Trenton Channel north to the Detroit River north to the
Ambassador Bridge; Ambassador Bridge to I-75; and I-75 to Michigan Avenue.

(2) Upon a formal determination and written notification by the department or the United States environmental
protection agency that an ambient air quality monitor located within the area defined in table 37 has recorded a
violation of the national ambient air quality standards for particulate matter with an aerodynamic diameter less
than 10 microns (PM-10) as defined in 40 C.F.R. §50.6, a company which is in compliance with the criteria
specified in subrule (1) of this rule and which has any portion of its facility property boundaries located within 1
mile of the monitor that recorded the violation shall be in compliance with 1 or both of the following provisions,
as applicable:
(a) If the violation is of the annual PM-10 national ambient air quality standards, then the company shall be in
compliance with the requirements of subrule (3)(a) of this rule within 60 days after receipt of the notification or
shall implement the fugitive dust control strategies submitted pursuant to subrule (3)(b) of this rule within 60 days
after receipt of the notification.
(b) If the violation is of the 24-hour PM-10 national ambient air quality standard, then a company that is located
in the portion of an area which has a 1-mile radius centered upon the monitor and which remains after the largest
contiguous portion of the circular area is removed that contains wind direction sectors for which no detectable
wind speed measurements were made for all calendar days used as the basis for the 24-hour PM-10 violation,
shall be in compliance with the requirements of subrule (3) of this rule within 60 days after receipt of the
notification or shall implement the fugitive dust control strategies submitted pursuant to subrule (3)(b) of this rule
within 60 days after receipt of the notification. The determination shall be made using wind rose plots generated
with wind speed and direction data obtained from the Detroit metropolitan airport, unless more representative
data is available.
If a company elects to submit process or combustion source control strategies pursuant to subrule (3)(b)(ii) or
(iii) of this rule, then the company shall commence the schedule to implement the process or combustion source
control strategies upon notification of a violation of the national ambient air quality standard for PM-10. If 60
days has passed after a company is notified of a violation of the PM-10 national ambient air quality standard
and control strategies have been submitted to the department pursuant to subrule (3)(b) of this rule which have
not yet been approved into the state implementation plan by the United States environmental protection agency,
then the company shall be subject to the opacity limit in subrule (3)(a) of this rule pursuant to the implementation
procedures contained in this rule until the company has been notified that the control strategies have been
approved by the United States environmental protection agency as a revision to the Michigan state
implementation plan and written notification has been received by the department from the company stating that
the controls have been implemented.
The provisions of 40 C.F.R. §50.6 (2000), are adopted by reference in these rules and are available for
inspection and purchase at the Department of Environmental Quality, Air Quality Division, P.O. Box 30260,
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Lansing, Michigan 48909-7760, at cost. Copies may be obtained from the Superintendent of Documents,
Government Printing Office, P.O. Box 371954, Pittsburgh, Pennsylvania 15250-7954, at a cost as of the time
of adoption of these rules of $28.00, or on the United States government printing office internet web site at
http://www.access.gpo.gov.
(3) The owner or operator of a facility that is subject to the requirements of this rule shall comply with either of
the following provisions:
(a) The owner or operator shall not allow the fugitive dust emissions from any paved or unpaved road to exceed
an opacity of more than 10%. The opacity shall be determined by method 9 specified in 40 C.F.R. Part 60,
appendix A, which is adopted by reference in R 336.2004, except that the number of readings for each vehicle
pass will be 3 taken at 5-second intervals. The first reading shall be at the point of maximum opacity. The
second and third readings shall be at the same point with respect to the roadway, which is a point where the
observer stands at right angles to the plume not less than 15 feet away from the plume and observes approxi-
mately 4 feet above the surface of the roadway or parking area. After 4 vehicles have passed, the 12 readings
will be averaged.
(b) The owner or operator shall submit, to the department, control strategies and compliance schedules in
compliance with any of the following provisions:
(i) The owner or operator shall submit, to the air quality division, control strategies that will reduce total annual
facility-wide fugitive dust emissions of PM-10 by not less than 15%.
(ii) An owner or operator may as an alternative to the requirement of paragraph (i) of this subdivision, submit
control strategies which provide for reductions in allowable PM-10 emissions that are equal to 15% of a
facility's total annual fugitive dust emissions of PM-10 from process emission or fuel combustion sources and
which include a reasonable schedule for the implementation of the control strategies. The baseline used in
calculating the percent reduction for a process or combustion control strategy shall be determined using the
maximum operating rate for the source and the lowest allowable particulate emission limit applicable to the
source contained in any of the following:
(A) A state administrative rule.
(B) A state consent order.
(C) A state installation permit.
(D) A state operating permit.
(iii) An owner or operator may elect to obtain the PM-10 emission reductions required by this subdivision
through a combination of the requirements specified in paragraphs (i) and (ii) of this subdivision.
(4) The control strategies and compliance schedules submitted pursuant to, and complying with, the
requirements of subrule (3)(b) of this rule shall be approved by the air quality division through the issuance of
department consent orders. Before a company may substitute control strategies or compliance schedules for the
opacity limit in subrule (3)(a) of this rule, the state shall have submitted the consent orders to the United States
environmental protection agency for approval as a revision to the Michigan state implementation plan, the United
States environmental protection agency shall have approved the orders and incorporated them into the Michigan
state implementation plan, and the department shall have received written notification from the company stating
that the fugitive dust control measures are being implemented or that the company has begun to implement the
process source control measure implementation schedule.
(5) For the purposes of this rule, "wind direction sector" means equal portions of a circular area consisting of
any 1 of 16 possible areas consisting of 22.5 degrees of angle centered about the compass points north, north
northeast, northeast, east northeast, east, east southeast, southeast, south southeast, south, south southwest,
southwest, west southwest, west, west northwest, northwest, and north northwest.
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ADMINISTRATIVE RULES

ORR # 2000-065

DEPARTMENT OF ENVIRONMENTAL QUALITY

AIR QUALITY DIVISION

AIR POLLUTION CONTROL

Filed with the Secretary of State on March 11, 2002.
These rules take effect 7 days after filing with the Secretary of State.

(By authority conferred on the director of the department of environmental quality by sections 5503 and 5512
of 1994 PA 451, MCL 324.5503 and 324.5512, and Executive Reorganization Order No. 1995-18, MCL
324.99903)

R 336.1401 and R 336.1403 of the Michigan Administrative Code are amended as follows:

PART 4. EMISSION LIMITATIONS AND PROHIBITIONS –
SULFUR-BEARING COMPOUNDS

R 336.1401 Emission of sulfur dioxide from power plants.
Rule 401. (1) In a power plant, it is unlawful for a person to burn fuel that does not comply with the sulfur
content limitation of table 41 or which, when burned, results in sulfur dioxide emissions exceeding an equivalent
emission rate as shown in table 42, unless all of the following conditions are met:
(a) The source of fuel burning is not subject to federal emission standards for new stationary sources.
(b) An installation permit, if required by part 2, was approved by the department before August 17, 1971.
(c) The user furnishes evidence that the fuel burning does not create, or contribute to, an ambient level of sulfur
dioxide in excess of the applicable ambient air quality standards. The evidence shall consist of air quality data or
stack dispersion calculations, or both, satisfactory to the department.
(d) The user is operating in compliance with a voluntary agreement, order, stipulation, or variance from the
department.
(2) Notwithstanding the provisions of subrule (1) of this rule, an exception from the limitations of table 41 shall
not be permitted after January 1, 1980, unless specific authorization is granted by the department.
(3) A person responsible for operation of a source that, on the effective date of the 1973 amendment to this rule
or for any anticipated time in the future, is or will be using fuel with a sulfur content in excess of that allowed to
be burned on July 1, 1978, as listed in table 41, or which, on such effective date or any anticipated time in the
future, is or will be emitting sulfur dioxide in excess of the equivalent emission for that fuel, as shown in table 42,
shall submit to the department a written program for compliance with this rule within 60 days after such effective
date. This requirement does not apply to a source for which the department has approved an exception to table
41 under the provisions of subrule (1) of this rule.
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(4) The program required by subrule (3) of this rule shall include the method by which compliance shall be
achieved, a complete description of new equipment to be installed or modifications to existing equipment to be
made, and a timetable which specifies, at a minimum, all of the following dates:
(a) The date equipment shall be ordered.
(b) The date construction or modification of equipment shall begin.
(c) The date initial startup of equipment shall begin.
(d) The date emissions shall be reduced to levels shown in tables 41 and 42.
(5) The department may allow any source that is required to submit a compliance program under subrule (3) of
this rule an extension to the programmed compliance date, if all of the following conditions are met:
(a) The source of fuel burning is not subject to federal emission standards for new stationary sources.
(b) An installation permit, if required by part 2, was approved by the department before August 17, 1971.
(c) The user furnishes satisfactory evidence to the department that the fuel burning does not create or contribute
to an ambient level of sulfur dioxide in excess of the applicable ambient air quality standards.
(6) A person shall not cause or permit the burning of fuel in any fuel-burning equipment that results in an average
emission of sulfur dioxide for any calendar month at a rate greater than was emitted by that fuel-burning
equipment for the corresponding calendar month of the year 1970, unless otherwise authorized by the
department.
(7) The use of fuels having sulfur contents as set forth in this rule shall not allow degradation in the mass rate of
particulate emission, unless otherwise authorized by the department. The department may require source
emission tests which may be performed by, or under the supervision of, the department at the expense of the
owners and may require the submission of reports to the department both before and after changes are made in
the sulfur content in fuel.
(8) Tables 41 and 42 read as follows:
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TABLE 41

Sulfur in fuel limitations for fuel-burning equipment

Plant capacity(a) 1000 lbs.
Steam per hour

Maximum sulfur content in fuel(b)

Percent by weight
July 1,1975 July 1, 1978

0-500 2.0 1.5
Over 500 1.5 1.0

TABLE 42

Equivalent emission rates

% Sulfur in fuels(c) Parts per million by volume corrected
to 50% excess air

Pounds of sulfur dioxide per million
Btu of heat input

Solid fuel(d)

(12,000 Btu/lb)
Liquid fuel(e)

(18,000 Btu/lb)
Solid fuel(d)

(12,000 Btu/lb)
Liquid fuel(e)

(18,000 Btu/lb)
1.0 590 420 1.67 1.11
1.5 890 630 2.50 1.67
2.0 1,180 840 3.33 2.22

(a) For the purpose of this rule, "plant capacity" is defined as the total steam production capacity of
all coal- and oil-burning equipment in a power plant as of August 17, 1971. A "power plant" is
defined as a single structure devoted to steam or electric generation, or both, and may contain
multiple boilers.

(b) "Maximum sulfur content in fuel" is defined as the average sulfur content in all fuels burned at any
one time in a power plant. The sulfur content shall be calculated on the basis of 12,000 Btu per
pound for solid fuels and 18,000 Btu per pound for liquid fuels.

(c) The determination of sulfur content (percent by weight) of fuel shall be carried out in accordance
with a procedure acceptable to the department.

(d) Solid fuels include both pulverized coal and all other coal.

(e) Liquid fuels include distillate oil (No. 1 and No. 2), heavy oil (No. 4, No. 5, and No. 6), and
crude oil.

R 336.1403 Oil- and natural gas-producing or transporting facilities and natural gas-processing
facilities; emissions; operation.
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Rule 403. (1) Except as provided in subrule (3) of this rule, it is unlawful for a person to cause or allow the
emission of sour gas from an oil- or natural gas-producing or transporting facility or a natural gas- processing
facility without burning or equivalent control of hydrogen sulfide and mercaptans.
(2) Except as provided in subrule (3) of this rule, sour gas that is burned at an oil- or natural gas-producing or
transporting facility or at a natural gas-processing facility shall be burned in a properly engineered flare,
incinerator, or other combustion system with elevated discharge to the atmosphere. If the flare, incinerator, or
other combustion system burns sour gas in such volume and with such hydrogen sulfide concentration that the
daily quantity of hydrogen sulfide in the gas is less than 28 pounds, then it shall be equipped with either a pilot
flame which will burn continuously when gas flows to the flare, incinerator, or other combustion system or with
an automatic ignition system, unless otherwise authorized by the department. If the flare, incinerator, or other
combustion system burns sour gas in such volume and with such hydrogen sulfide concentration that the daily
quantity of hydrogen sulfide in the gas is 28 pounds or more, then it shall be equipped with a continuously
burning pilot flame and a mechanism which will operate, upon failure of the pilot flame, to shut off the flow of
gas, unless otherwise authorized by the department.
(3) The provisions of subrules (1) and (2) of this rule do not apply to either of the following:
(a) Crude oil-producing facilities that serve a well or group of wells which attained an average production level
of 10 or less barrels per day per well before January 1, 1978, unless the department has received 1 complaint
of odors regarding the facility, and the owner or operator is unable to or fails to demonstrate, to the satisfaction
of the department, that the uncontrolled hydrogen sulfide and mercaptan emissions do not cause an odor
nuisance or health hazard.
(b) A vessel or a battery of vessels that releases a total daily volume of vapors of less than 5,000 standard cubic
feet, if the owner or operator demonstrates both of the following:
(i) Combustion of the vapors is not economically reasonable.
(ii) The uncontrolled release of the vapors will not cause a violation of the provisions of R 336.1901.
(4) A person shall not cause or allow the emission of sulfur dioxide from a new sweetening facility, unless such
emissions are controlled using the best available control technology.
(5) The operator of a sour gas-, crude-, or condensate-sweetening facility shall do all of the following:
(a) Monitor the mass flow rate of hydrogen sulfide either entering the plant or going to the waste gas flare or
flares on a periodic schedule specified by the department. The monitoring program shall include a determination
of the hydrogen sulfide concentration using colorimetric detector tubes or their equivalent and a determination of
the volumetric gas flow rate. The monitoring data shall be submitted to the department in an acceptable format
within 30 days following the end of the month in which the data were collected.
(b) Provide fencing, warning signs, or other measures as necessary to warn or deter unauthorized individuals
from entering the plant property or buildings. Signs shall read: "Danger--Poison Gas," with at least 1 sign on
each side of the plant property.
(c) Provide control of malodorous emissions from any pressure relief valve or valves, storage tanks, and
dehydrator vent or vents by burning or equivalent control.
(d) Conduct a program of continuous monitoring of concentrations of hydrogen sulfide in any building enclosing
a sweetening process. The sensor shall be placed as close to process equipment as practicable. The system
shall be designed, installed, and maintained to provide a visual alarm when the hydrogen sulfide concentration is
more than 50 ppm.
(e) Automatically begin a safe and orderly shutdown of all process inflow streams to the facility if the
concentration of hydrogen sulfide is more than 100 ppm in any building enclosing a sweetening process. Full
operation may be resumed only after successful corrective measures have been applied.
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(f) Automatically commence shut-in of the facility within 1 second after extinguishment of the flare flame, unless
otherwise authorized by the department. Operation of the facility shall not continue unless corrective measures
taken to reignite the flame are successful.
(6) A new sweetening facility shall not be installed at a distance of less than 1,300 feet from an existing
residence, unless otherwise authorized by the department. Such authorization shall depend upon a satisfactory
showing by a permit applicant that an odor nuisance shall not result from a lesser setback distance.
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ADMINISTRATIVE RULES

ORR # 2000-066

DEPARTMENT OF ENVIRONMENTAL QUALITY

AIR QUALITY DIVISION

AIR POLLUTION CONTROL

Filed with the Secretary of State on March 11, 2002.
These rules take effect 7 days after filing with the Secretary of State.

(By authority conferred on the director of the department of environmental quality by sections 5503 and 5512
of 1994 PA 451, MCL 324.5503 and 324.5512, and Executive Reorganization Order No. 1995-18, MCL
324.99903)

R 336.1601, R 336.1602, R 336.1604 to R 336.1608, R 336.1610, R 336.1615 to R 336.1619,
R 336.1622, R 336.1623, R 336.1627 to R 336.1631, and R 336.1651 of the Michigan Administrative Code
are amended as follows:

PART 6. EMISSION LIMITATIONS AND PROHIBITIONS--
EXISTING SOURCES OF VOLATILE ORGANIC COMPOUND EMISSIONS

R 336.1601 Definitions.
Rule 601. As used in this part:
(a) "Existing source" means any of the following:
(i) Any process or process equipment which is subject to the provisions of R 336.1604 to R 336.1618 and
which either has been placed into operation before July 1, 1979, or for which an application for a permit to
install, pursuant to the provisions of part 2 of these rules, was made to the department before July 1, 1979.
(ii) Any process or process equipment which is subject to the provisions of R 336.1619 to R 336.1625 and
which either has been placed into operation before July 1, 1980, or for which an application for a permit to
install, pursuant to the provisions of part 2 of these rules, was made to the department before July 1, 1980.
(iii) Any process or process equipment which is subject to the provisions of R 336.1628 and which either has
been placed into operation before January 5, 1981, or for which an application for a permit to install, pursuant
to the provisions of part 2 of these rules, was made to the department before January 5, 1981.
(iv) Any process or process equipment which is subject to the provisions of R 336.1629 and which either has
been placed into operation before January 20, 1984, or for which an application for a permit to install, pursuant
to the provisions of part 2 of these rules, was made to the department before January 20, 1984.
(v) Any process or process equipment which is subject to the provisions of R 336.1630 or R 336.1631 and
which either has been placed into operation before July 1, 1987, or for which an application for a permit to
install, pursuant to the provisions of part 2 of these rules, was made to the department before July 1, 1987.
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(vi) Any process or process equipment which is subject to the provisions of R 336.1632 and which either has
been placed into operation before the effective date of R 336.1632 or for which an application for a permit to
install, pursuant to the provisions of part 2 of these rules, was made to the department before the effective date
of R 336.1632.
(vii) Any process or process equipment which is not subject to the provisions of any rule in this part and which
either has been placed into operation before July 1, 1979, or for which an application for a permit to install,
pursuant to the provisions of part 2 of these rules, was made to the department before July 1, 1979.
The term does not include a process or process equipment operated for research, development, or pilot studies,
if the operation is not for the purpose of producing saleable products or goods.
(b) "Person responsible" means a person who owns, leases, controls, operates, or supervises a source of air
contaminants.

R 336.1602 Existing sources of volatile organic compound emissions generally.
Rule 602. (1) A person shall not cause or allow the emission of volatile organic compounds from any existing
source in excess of the provisions of any rule of this part or the maximum allowable emission rate specified in
any of the following, whichever results in the lowest maximum allowable emission rate:
(a) A permit to install.
(b) A permit to operate.
(c) A renewable operating permit issued under R 336.1210.
(d) A voluntary agreement.
(e) A performance contract.
(f) A stipulation.
(g) An order of the department.
(2) Department approvals for the equivalent emission rates, alternate emission rates, or compliance methods that
are authorized pursuant to any of the provisions listed in subdivision (a) of this subrule shall be in compliance
with all of the following provisions:
(a) The provisions of this subrule apply to approvals by the department pursuant to any of the following
provisions:
(i) R 336.1610(5)(a) (More than 24-hour but less than 1-month averaging period).
(ii) R 336.1610(11) table 63 (Column B - transfer efficiency).
(iii) R 336.1611(1) (Equivalent control method).
(iv) R 336.1620(3)(a) (More than 24-hour but less than 1-month averaging period).
(v) R 336.1621(3) (Transfer efficiency).
(vi) R 336.1621(4) (Baseline transfer efficiency less than 60%).
(vii) R 336.1621(6)(a) (More than 24-hour but less than 1-month averaging period).
(viii) R 336.1621(9)(e) (Metallic-nonmetallic part).
(ix) R 336.1622(1) (Equivalent control method).
(x) R 336.1623(1) (Equivalent control method).
(xi) R 336.1623(8)(d) (Equivalent compliance provisions).
(xii) R 336.1624(1) (Equivalent emission rate).
(xiii) R 336.1624(5)(d) (More than 24-hour but less than 1-month averaging period).
(xiv) R 336.1625(1) (Equivalent control method, except alternative to condenser in R 336.1625(2)(b)).
(xv) R 336.1625(2)(b) (Alternative control method).
(xvi) R 336.1625(8) (Alternative control system).
(xvii) R 336.1628(1) (Equivalent control method).
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(xviii) R 336.1629(1) (Equivalent control method).
(xix) R 336.1630(1) (Equivalent control method).
(xx) R 336.1631(1) (Equivalent control method).
(xxi) R 336.1631(5) (Alternate compliance method).
(xxii) R 336.1632(8)(a) (More than 24-hour but less than 1-month averaging period).
(xxiii) R 336.1632(13) (Alternate compliance provisions).
(xxiv) R 336.1632(14) (Cross-line averaging).
(xxv) R 336.2004(4) (Alternate test method).
(xxvi) R 336.2040(5)(a)(i)(A) (Alternate test method).
(xxvii) R 336.2040(5)(a)(iv) (Alternate test method).
(xxviii) R 336.2040(9) (Transfer efficiency test method).
(xxix) R 336.2040(9)(j)(ii) (Alternate measurement procedure).
(xxx) R 336.2040(10) (Modified capture efficiency test method).
(xxxi) R 336.2040(11)(a)(iv) (Alternate test method).
(xxxii) R 336.2040(11)(b)(ii) (Alternate test method).
(b) Department approvals for the equivalent emission rates, alternate emission rates, or compliance methods that
are authorized by any of the provisions identified in subdivision (a) of this subrule shall be in compliance with all
of the following provisions:
(i) The proposed approval shall be subject to a 30-day public comment period.
(ii) When the proposed approval is noticed for a 30-day public comment period, a copy of the notice shall also
be sent to the United States environmental protection agency.
(iii) The proposed approval is subject to a public hearing immediately after the 30-day public comment period
that is required in paragraph (i) of this subdivision.
(iv) The department approval shall become part of a legally enforceable order of the department, permit to
install, or permit to operate.
(v) The legally enforceable document identified in paragraph (iv) of this subdivision shall be sent to the United
States environmental protection agency as a request for a revision of the Michigan state implementation plan,
together with all of the other information that is required for the submittal of a complete state implementation
plan revision request. Department approval and the legally enforceable document shall have no effect on the
federally approved state implementation plan until and unless the submitted state implementation plan revision
request is formally approved by the United States environmental protection agency.
(3) Department approvals for the equivalent emission rates, alternate emission rates, or compliance methods that
are authorized by the provisions identified in subdivision (a) of this subrule shall be in compliance with both of
the following provisions:
(a) The provisions of this subrule apply to approvals by the department pursuant to R 336.1625(4) (Alternate
condenser temperature).
(b) Department approvals for the equivalent emission rates, alternate emission rates, or compliance methods that
are authorized pursuant to the provisions identified in subdivision (a) of this subrule shall be in compliance with
both of the following provisions:
(i) The department approval shall become part of a legally enforceable order of the department, permit to install,
or permit to operate.
(ii) A copy of the legally enforceable document that is identified in paragraph (i) of this subdivision shall be sent
to the United States environmental protection agency.
(4) In R 336.1610, R 336.1621, and R 336.1632, where emission limits are expressed in pounds of volatile
organic compounds per gallon of coating, minus water, as applied, the phrase "minus water" shall also include



2002 MR 5 – April 1, 2002

28

compounds which are used as organic solvents and which are excluded from the definition of volatile organic
compound.

R 336.1604 Storage of organic compounds having true vapor pressure of more than 1.5 psia, but less
than 11 psia, in existing fixed roof stationary vessels of more than 40,000-gallon capacity.
Rule 604. (1) After April 30, 1981, it is unlawful for a person to store any organic compound having a true
vapor pressure of more than 1.5 psia, but less than 11 psia, at actual storage conditions in any existing fixed roof
stationary vessel of more than 40,000-gallon capacity, unless 1 of the following conditions is met:
(a) The vessel is a pressure tank capable of maintaining working pressures sufficient to prevent organic vapor or
gas loss to the atmosphere at all times, except under emergency conditions.
(b) The vessel is equipped and maintained with a floating cover or roof which rests upon, and is supported by,
the liquid being contained and has a closure seal or seals to reduce the space between the cover or roof edge
and the vessel wall. The seal or any seal fabric shall not have visible holes, tears, or other nonfunctional
openings.
(c) The vessel is equipped and maintained with a vapor recovery system, or other control system approved by
the department, which recovers not less than 90%, by weight, of the uncontrolled organic vapor that would
otherwise be emitted into the atmosphere.
(2) All openings, except stub drains, in any stationary vessel subject to the provisions of this rule shall be
equipped with covers, lids, or seals so that all of the following conditions are met:
(a) The cover, lid, or seal is in the closed position at all times, except when in actual use.
(b) Automatic bleeder vents are closed at all times, except when the roof is floated off, or landed on, the roof
leg supports.
(c) Rim vents, if provided, are set at the manufacturer's recommended setting or are set to open when the roof is
being floated off the roof leg supports.

R 336.1605 Storage of organic compounds having true vapor pressure of 11 or more psia in existing
stationary vessels of more than 40,000-gallon capacity.
Rule 605. (1) After April 30, 1981, it is unlawful for a person to store any organic compound having a true
vapor pressure of 11 or more psia at actual storage conditions in any existing stationary vessel of more than
40,000-gallon capacity, unless 1 of the following conditions is met:
(a) The vessel is a pressure tank capable of maintaining working pressures sufficient to prevent organic vapor or
gas loss to the atmosphere at all times, except under emergency conditions.
(b) The vessel is equipped and maintained with a vapor recovery system, or other control system approved by
the department, which recovers not less than 90%, by weight, of the uncontrolled organic vapor that would
otherwise be emitted into the atmosphere.
(2) All openings in any stationary vessel subject to the provisions of this rule shall be equipped with covers, lids,
or seals so that the covers, lids, or seals are in a closed position at all times, except when in actual use.

R 336.1606 Loading gasoline into existing stationary vessels of more than 2,000-gallon capacity at
dispensing facilities handling 250,000 or more gallons per year.
Rule 606. (1) After June 30, 1980, it is unlawful for a person to load or allow the loading of gasoline from a
delivery vessel into any existing stationary vessel of more than 2,000-gallon capacity located at a gasoline
dispensing facility which is in any county listed in table 61-a and which has a throughput of 250,000 or more
gallons per year, unless such stationary vessel is equipped with a permanent submerged fill pipe.



2002 MR 5 – April 1, 2002

29

(2) After June 30, 1981, it is unlawful for a person to load or allow the loading of gasoline from a delivery vessel
into any existing stationary vessel of more than 2,000-gallon capacity located at a gasoline dispensing facility
which is outside of any county listed in table 61-a and which has a throughput of 250,000 or more gallons per
year, unless such stationary vessel is equipped with a permanent submerged fill pipe.
(3) After December 31, 1982, it is unlawful for a person to load or allow the loading of gasoline from a delivery
vessel into any existing stationary vessel of more than 2,000-gallon capacity located at a gasoline-dispensing
facility which is in any area listed in table 61 and which has a throughput of 250,000 or more gallons per year,
unless such stationary vessel is controlled by a vapor balance system or an equivalent control system approved
by the department. The vapor balance system shall capture displaced gasoline vapor and air by means of a
vaportight collection line and shall be designed to return not less than 90%, by weight, of the displaced gasoline
vapor from the stationary vessel to the delivery vessel.
(4) Any stationary vessel that is subject to the provisions of subrule (3) of this rule shall be equipped,
maintained, or controlled with both of the following:
(a) An interlocking system or procedure to ensure that the vaportight collection line is connected before any
gasoline can be loaded.
(b) A device to ensure that the vaportight collection line shall close upon disconnection so as to prevent the
release of gasoline vapor.
(5) Any delivery vessel that is subject to the provisions of subrule (3) of this rule shall be vaportight and shall be
filled only at a loading facility that is equipped with a system as required by R 336.1608(3) and (4),
R 336.1609(2) and (3), R 336.1705(2) and (3), or R 336.1706(2) and (3).
(6) The provisions of subrules (3) and (4) of this rule shall not apply to a stationary vessel at a gasoline-
dispensing facility that is served exclusively by gasoline-loading facilities exempted by the department under
R 336.1608(7).
(7) Tables 61 and 61-a read as follows:

TABLE 61

List of major metropolitan areas
(Subject to R 336.1606, R 336.1607, R 336.1608, R 336.1703, R 336.1704, and R 336.1705)

Metropolitan
area

County Affected area(1)

1) Detroit Macomb T3N, R12E, Sections 3-10, 15-22, & 27-34
T3N, R13E, Sections 25, 35, & 36
T3N, R14E, Sections 11-14 & 19-32
T3N, R15E, Sections 7 and 18
T4N, R12E, Sections 27-34
Macomb County south of the T2N north township line

Oakland T1N, R8E, Sections 1-36
T1N, R9E, Sections 1-36
T1N, R1OE, Sections 1-36
T1N, R11E, Sections 1-36
T2N, R8E, Sections 1-3, 10-16, & 19-36
T2N, R9E, Sections 1-36
T2N, R1OE, Sections 1-36
T2N, R11E, Sections 1-36
T3N, R8E, Sections 13-15, 20-29, & 33-36
T3N, R9E, Sections 1-36
T3N, R1OE, Sections 2-36
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Metropolitan
area

County Affected area(1)

T3N, R11E, Sections 1-5 & 7-36
T4N, R9E, Sections 17, 19-22, & 26-36
T4N, R1OE, Sections 1-3, 10-12, 14-16, 20-23, 25-29, & 31-35
T5N, R1OE, Sections 22, 26-29, 34, & 35

Washtenaw T2S, R5E, Sections 12-27 & 36
T2S, R6E, Sections 7-11 & 13-36
T2S, R7E, Sections 18, 19, & 29-36
T3S, R6E, Sections 1-6, 8-17, 23, & 24
T3S, R7E, Sections 1-26

Wayne All areas except the following:
T1S, R8E, Sections 5-8, 17-20, 30, & 31
T2S, R8E, Sections 5-9, 16-21, & 28-30
T3S, R8E, Sections 31-35
T4S, R8E, Sections 2-36
T4S, R9E, Sections 1-5 & 9-36
T4S, R1OE, Sections 7, 8, 17, & 18

2) Flint Genesee T6N, R5E, Sections 1-3
T6N, R6E, Sections 1-6, 11-14, 24, & 25
T6N, R7E, Sections 1-30
T7N, R5E, Sections 34-36
T7N, R6E, Sections 1-36
T7N, R7E, Sections 1-36
T7N, R8E, Sections 3-11, 14-19, 21, 22, and 30
T8N, R5E, Sections 13-15, 22-27, & 34-36
T8N, R6E, Sections 1, 2, 11-14, & 19-36
T8N, R7E, Sections 5-11 & 13-36
T9N, R6E, Sections 11, 14, 15, 22-27, 35, and 36
T9N, R7E, Sections 31 & 32

3) Grand Rapids Kent T5N, R11W, Sections 4-8, 17, & 18
T5N, R12W, Sections 1, 12, & 13
T6N, R1OW, Sections 3-10, 15-21, & 28-33
T6N, R11W, Sections 1-36
T6N, R12W, Sections 1-36
T7N, R1OW, Sections 28-35
T7N, R11W, Sections 3-10, 15-23, & 25-36
T7N, R12W, Sections 1-36
T8N, R11W, Sections 13-16, 19-23, & 26-34

Ottawa T5N, R13W, Sections 4 & 5
T6N, R13W, Sections 9-16, 21-29, 32, & 33

4) Lansing Clinton T5N, R2W, Sections 4, 5, 7-9, 15-18, 20-23, 26-29, & 31-35
T5N, R3W, Sections 33-36

Eaton T3N, R3W, Sections 1-3 & 9-12
T4N, R3W, Sections 1-4, 9-16, 20-26, 35, and 36

Ingham T3N, R2W, Sections 1-12 14-16, 22, & 23
T4N, R1W, Sections 2-11, 14-23, 26-29, & 33
T4N, R2W, Sections 1-36

(1) Maps of affected areas may be reviewed and inspected at the Lansing office of the air quality division of the
department of environmental quality.

TABLE 61-a
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List of counties referenced in R 336.1606 through R 336.1609

Allegan Ingham Muskegon
Barry Ionia Oakland
Bay Jackson Ottawa
Berrien Kalamazoo Saginaw
Branch Kent St. Clair
Calhoun Lapeer St. Joseph
Cass Lenawee Sanilac
Clinton Livingston Shiawassee
Eaton Macomb Tuscola
Genesee Marquette Van Buren
Gratiot Midland Washtenaw
Hillsdale Monroe Wayne
Huron Montcalm

R 336.1607 Loading gasoline into existing stationary vessels of more than 2,000-gallon capacity at
loading facilities.
Rule 607. (1) After June 30, 1980, it is unlawful for a person to load, or allow the loading of, gasoline from a
delivery vessel into any existing stationary vessel of more than 2,000-gallon capacity located at a gasoline-
loading facility in any county listed in table 61-a, unless the stationary vessel is equipped with a permanent
submerged fill pipe.
(2) After June 30, 1981, it is unlawful for a person to load, or allow the loading of, gasoline from a delivery
vessel into any existing stationary vessel of more than 2,000-gallon capacity located at a gasoline-loading facility
outside of any county listed in table 61-a, unless the stationary vessel is equipped with a permanent submerged
fill pipe.
(3) After December 31, 1982, it is unlawful for a person to load, or allow the loading of, gasoline from a
delivery vessel into any existing stationary vessel of more than 2,000-gallon capacity located at either of the
following loading facilities, unless the stationary vessel is controlled by a vapor balance system or an equivalent
control system approved by the department:
(a) A loading facility located in any area listed in table 61.
(b) A loading facility which is located in any area that is not listed in table 61 and which delivers gasoline to a
gasoline-dispensing facility subject to R 336.1606(3) and (4) or R 336.1703(2) and (3). The vapor balance
system shall capture displaced gasoline vapor and air by means of a vaportight collection line and shall be
designed to return not less than 90%, by weight, of the displaced gasoline vapor from the stationary vessel to
the delivery vessel.
(4) Any stationary vessel that is subject to the provisions of subrule (3) of this rule shall be equipped,
maintained, or controlled with all of the following:
(a) An interlocking system or procedure to ensure that the vaportight collection line is connected before any
gasoline can be loaded.
(b) A device to ensure that the vaportight collection line shall close upon disconnection so as to prevent the
release of gasoline vapor.
(c) Pressure-vacuum relief valves on aboveground stationary vessels with a minimum pressure valve setting of 8
ounces, if that setting does not exceed the container's maximum pressure rating.
(5) Any delivery vessel subject to subrule (3) of this rule shall be vaportight.
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(6) A person who is responsible for the operation of all control measures required by this rule shall develop
written procedures for the operation of all such control measures. The procedures shall be posted in an accessi-
ble, conspicuous location near the stationary vessel.

R 336.1608 Loading gasoline into delivery vessels at existing loading facilities handling less than
5,000,000 gallons per year.
Rule 608. (1) After June 30, 1980, it is unlawful for a person to load, or allow the loading of, gasoline from a
stationary vessel into any delivery vessel located at an existing gasoline-loading facility which is located in any
county listed in table 61-a and which has a throughput of less than 5,000,000 gallons of gasoline per year,
unless the delivery vessel is filled by a submerged fill pipe.
(2) After June 30, 1981, it is unlawful for a person to load, or allow the loading of, gasoline from a stationary
vessel into any delivery vessel located at an existing gasoline-loading facility which is located outside of any
county listed in table 61-a and which has a throughput of less than 5,000,000 gallons of gasoline per year,
unless the delivery vessel is filled by a submerged fill pipe.
(3) After December 31, 1982, it is unlawful for a person to load, or allow the loading of, gasoline from a
stationary vessel into any delivery vessel located at either of the following loading facilities having a throughput of
less than 5,000,000 gallons per year, unless the delivery vessel is controlled by a vapor balance system or an
equivalent control system approved by the department:
(a) An existing loading facility located in any area listed in table 61.
(b) An existing loading facility which is located in any area that is not listed in table 61 and which delivers
gasoline to a gasoline-dispensing facility subject to R 336.1606(3) and (4) or R 336.1703(2) and (3).
The vapor balance system shall capture displaced gasoline vapor and air by means of a vaportight collection line
and shall be designed to return not less than 90%, by weight, of the displaced gasoline vapor from the delivery
vessel to the stationary vessel.
(4) Any delivery vessel that is loaded at a facility subject to subrule (3) of this rule shall be equipped,
maintained, or controlled with all of the following:
(a) An interlocking system or procedure to ensure that the vaportight collection line is connected before any
gasoline can be loaded.
(b) A device to ensure that the vaportight collection line will close upon disconnection so as to prevent the
release of gasoline vapor.
(c) A device or procedure to accomplish complete drainage before the loading device is disconnected or to
prevent liquid drainage from the loading device when not in use.
(d) Pressure-vacuum relief valves that are vaportight and set to prevent the emission of displaced gasoline vapor
during the loading of the delivery vessel, except under emergency conditions.
(e) Hatch openings that are kept closed and vaportight during the loading of the delivery vessel.
(5) Any stationary vessel at a facility subject to subrule (3) of this rule shall be vaportight.
(6) A person who is responsible for the operation of all control measures required by this rule shall develop
written procedures for the operation of all such control measures. The procedures shall be posted in an accessi-
ble, conspicuous location near the loading device.
(7) The provisions of subrule (3) of this rule shall not apply to any gasoline-loading facility that has a throughput
of less than 1,000,000 gallons of gasoline per year.

R 336.1610 Existing coating lines; emission of volatile organic compounds from existing automobile,
light-duty truck, and other product and material coating lines.
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Rule 610. (1) A person shall not cause or allow the emission of volatile organic compounds from the coating of
automobiles and light-duty trucks, from any existing coating line, in excess of the applicable emission rates
shown in table 62.
(2) A person shall not cause or allow the emission of volatile organic compounds from the coating of any of the
following, from an existing coating line, in excess of the applicable emission rates shown in column A of table 63
or the equivalent emission rates in column B of table 63:
(a) Cans.
(b) Coils.
(c) Large appliances.
(d) Metal furniture.
(e) Magnet wire.
(f) The nonmetallic surfaces of fabrics, vinyl, or paper.
(3) Subrule (2) of this rule notwithstanding and as an alternative to the allowable emission rate established by
table 63, the existing paper coating lines at Fletcher paper company of Alpena may comply with subrule (2) of
this rule by not exceeding a volatile organic compound emission rate of 180 tons per calendar year and 30 tons
per calendar month.
(4) A person who is responsible for the operation of a coating line that is subject to this rule shall obtain current
information and keep records necessary for the determination of compliance with this rule, as required in R
336.2041.
(5) For each coating line, compliance with the emission limits specified in table 62 and table 63 shall be based
upon all of the following provisions:
(a) For prime coat operations that utilize an electrodeposition process in automobile and light-duty truck coating
lines that are regulated under table 62, compliance shall be based upon all coatings that belong to the same
coating category that is used during each calendar month averaging period. For all other coatings, compliance
shall be based upon the volume-weighted average of all coatings which belong to the same coating category and
which are used during each calendar day averaging period. The department may specifically authorize
compliance to be based upon a longer averaging period, which shall not be more than 1 calendar month.
(b) If coatings that belong to more than 1 coating category are used on the same coating line during the specified
averaging period, then compliance shall be determined separately for each coating category.
(c) The information and records as required by subrule (4) of this rule.
(6) Compliance with the emission limits specified in this rule shall be determined using the applicable method
described in the following subdivisions:
(a) For the prime-electrodeposition process and for the final repair emission limits specified in table 62, the
method described in either R 336.2040(12)(a) if the coating line does not have an add-on emissions control
device or R 336.2040(12)(b) if the coating line has 1 or more add-on emissions control devices.
(b) For the primer surfacer and topcoat emission limits specified in table 62, compliance shall be determined by
the methodology described in the publication entitled "Protocol for Determining the Daily Volatile Organic
Compound Emission Rate of Automobile and Light-duty Truck Topcoat Operations," EPA-450/3-88-018,
December, 1988, which is adopted by reference in these rules. A copy of this document may be inspected at
the Lansing office of the air quality division of the department of environmental quality. A copy of this document
may be obtained from the Department of Environmental Quality, Air Quality Division, P.O. Box 30260,
Lansing, Michigan 48909-7760, or the National Technical Information Service, U.S. Department of
Commerce, Springfield, Virginia 22161, order no. PB-89152276, at a cost as of the time of adoption of these
rules of $36.50 each. References to topcoat operations in this publication shall also apply to primer surfacer
lines, with the following added provisions:
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(i) Unless specifically included in the adopted publication, if an anti-chip, color-in-prime, blackout, or spot
primer coating is applied as part of either a primer surfacer or topcoat coating operation, then the anti-chip,
color-in-prime, blackout, or spot primer coating shall be included in the transfer efficiency tests for that coating
operation, conducted according to section 18 or 19 of the adopted publication, and the transfer efficiency
values in section 20 of the adopted publication shall not be used.
(ii) If spot primer is applied as part of a primer surfacer coating operation, then the daily usage of spot primer,
as calculated in section 8 of the adopted publication, may be derived from monthly usage of spot primer based
upon the number of vehicles processed in the primer surfacer operation each day.
If an add-on emissions control device is used on the coating line application area to achieve compliance with the
primer surfacer or topcoat emission limits specified in table 62, then the capture efficiency shall be determined in
accordance with R 336.2040(10).
(c) For the emission limits specified in column B of table 63, the method described in either R 336.2040(12)(e)
if the coating line does not have an add-on emissions control device or R 336.2040(12)(f) if the coating line has
1 or more add-on emissions control devices.
(d) For the emission limits specified in column A of table 63, the method described in either R 336.2040(12)(a)
if the coating line does not have an add-on emissions control device or R 336.2040(12)(b) if the coating line has
1 or more add-on emissions control devices.
(7) The provisions of this rule, with the exception of the provisions in subrule (4) of this rule, shall not apply to
coating lines which are within a stationary source and which have a combined actual emission rate of volatile
organic compounds of less than 100 pounds per day or 2,000 pounds per month as of the effective date of this
amendatory rule. If the combined actual emission rate equals or is more than 100 pounds per day for a
subsequent day or 2,000 pounds per month for a subsequent month, then this rule shall permanently apply to the
coating lines.
(8) A person may exclude low-use coatings that total 55 gallons or less per rolling 12-month period at a
stationary source from the provisions of this rule, except for subrule (4) of this rule.
(9) Between November 1 and March 31, a person may discontinue the operation of a natural gas-fired
afterburner that is used to achieve compliance with the emission limits in this rule, unless the afterburner is used
to achieve compliance with, or is required by, any of the following:
(a) Any other provision of these rules.
(b) A permit to install.
(c) A permit to operate.
(d) A voluntary agreement.
(e) A performance contract.
(f) A stipulation.
(g) An order of the department.
(10) If the operation of a natural gas-fired afterburner is discontinued between November 1 and March 31
under subrule (9) of this rule, then both of the following provisions shall apply between November 1 and March
31:
(a) All other provisions of this rule, except for the emission limits, shall remain in effect.
(b) All other measures that are used to comply with the emission limits in this rule between April 1 and October
31 shall continue to be used.
Tables 62 and 63 read as follows:
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Table 62
Volatile organic compound emission limits for existing
automobile and light-duty truck coating lines

Coating category Emission limit
1. Prime-electrodeposition process 1.21

2. Primer surfacer3 14.92

3. Topcoat3 14.92

4. Final repair 4.81

Table 63
Volatile organic compound emission limits for existing coating lines

Coating category Column A1 Column B2

A. Metallic surfaces
1. Coating of cans
(a) Sheet basecoat exterior and interior) and
overvarnish; 2-piece can exterior (basecoat and
overvarnish)

2.8

(b) 2- and 3-piece can interior body spray; 2-piece can
interior end (spray or roll coat)

4.2

(c) 3-piece can side-seam 5.5
(d) End sealing compound 3.7
2. Coating of coils 2.6
3. Coating of large appliances3 2.8 7.5
4. Coating of metal furniture3 3.0 8.4
5. Insulation of magnet wire 1.7
B. Nonmetallic surfaces
1. Coating of fabric 2.9
2. Coating of vinyl 3.8
3. Coating of paper 2.9

R 336.1615 Existing vacuum-producing systems at petroleum refineries.
                                                

1.  Pounds of volatile organic compounds per gallon of coating, minus water, as applied.

2.  Pounds of volatile organic compounds per gallon of applied coating solids.

3.  The primer surfacer or topcoat coating category would include an anti-chip, blackout, or spot primer coating if this
coating is applied as part of the primer surfacer or topcoat coating operation.

1.  Pounds of volatile organic compounds emitted per gallon of coating, minus water, as applied.

2.  Pounds of volatile organic compounds emitted per gallon of applied coating solids.  The purpose of column B emission
limits is to allow credit for transfer efficiencies greater than the baseline transfer efficiency.  Note:  department approval of the
transfer efficiency test method is required.

3.  The allowable emission rate does not apply to coatings that are used for the repair of scratches and nicks.



2002 MR 5 – April 1, 2002

36

Rule 615. After December 31, 1979, it is unlawful for a person to cause or allow the emission of any volatile
organic compound from the condensers, hot wells, or accumulators of any existing vacuum-producing system at
a petroleum refinery, unless the emission is controlled by 1 of the following methods:
(a) Capture and disposal in a fuel gas system.
(b) Combustion in a smokeless flare.
(c) Any method approved by the department that recovers not less than 90%, by weight, of the uncontrolled
volatile organic compound emissions that would otherwise be emitted into the atmosphere.

R 336.1616 Process unit turnarounds at petroleum refineries.
Rule 616. (1) After December 31, 1979, it is unlawful for a person to cause or allow the emission of any volatile
organic compound from any process unit turnaround at any petroleum refinery, unless the emission is controlled
by 1 of the following methods:
(a) Capture and disposal in a fuel gas system.
(b) Combustion in a smokeless flare.
(c) Any method approved by the department that recovers not less than 90%, by weight, of the uncontrolled
volatile organic compounds that would otherwise be emitted into the atmosphere.
(2) The provisions of this rule shall apply until the pressure of all vessels in the system is less than 5 psi gauge.
(3) Except as provided for in subrule (4) of this rule, the department shall be notified not less than 30 days
before any process unit turnaround subject to the provisions of this rule.
(4) In the case of a process unit turnaround caused by circumstances beyond the control of the refinery owner
or operator, the department shall be notified as soon as reasonably possible.

R 336.1617 Existing organic compound-water separators at petroleum refineries.
Rule 617. (1) After December 31, 1980, it is unlawful for a person to operate any existing organic compound-
water separator at a refinery unless all separator compartments and all forebays are equipped with a solid cover
with all openings sealed and totally enclosing the liquid contents or unless an equivalent method is approved by
the department.
(2) All openings in covers, separators, and forebays of any organic compound-water separator subject to the
provisions of subrule (1) of this rule shall be equipped with lids or seals so that the lids or seals are in the closed
position at all times, except when in actual use.

R 336.1618 Use of cutback paving asphalt.
Rule 618. After December 31, 1982, it is unlawful for a person to manufacture, mix, store, use, or apply
cutback paving asphalts from May 1 to September 30, unless prior approval is given by the department. In
granting such authorizations, the department shall consider both of the following:
(a) The need for long-life stockpile storage.
(b) Use of such cutback paving asphalt solely as a penetrating prime coat.

R 336.1619 Standards for perchloroethylene dry cleaning equipment; adoption of standards by
reference.
Rule 619. A person responsible for the operation of a perchloroethylene dry cleaner that is subject to 40 C.F.R.
part 63, subpart M, §§63.320 to 63.325 (2000), the perchloroethylene dry cleaner national emission standard
for hazardous air pollutants, shall comply with 40 C.F.R. part 63, subpart M (2000). The provisions of 40
C.F.R. part 63, subpart M, §§63.320 to 63.325, are adopted by reference in these rules and are available for
inspection and purchase at the Department of Environmental Quality, Air Quality Division, P.O. Box 30260,
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Lansing, Michigan 48909-7760, at cost. Copies may be obtained from the Superintendent of Documents,
Government Printing Office, P.O. Box 371954, Pittsburgh, Pennsylvania 15250-7954, at a cost as of the time
of adoption of these rules of $66.00, or on the United States government printing office internet web site at
http://www.access.gpo.gov.

R 336.1622 Emission of volatile organic compounds from existing components of petroleum
refineries; refinery monitoring program.
Rule 622. (1) A person shall not cause or allow the emission of any volatile organic compound from any existing
component, as listed in subrule (2) of this rule, of a petroleum refinery, including topping plants, unless all of the
provisions of this rule are satisfied or unless an equivalent control method, as approved by the department, is
implemented. An alternate acceptable control method is described in 40 C.F.R., subpart GGG, §§60.590 to
60.593 (2000), standards of performance for equipment leaks of volatile organic compound in petroleum
refineries. The provisions of 40 C.F.R., part 60, subpart GGG (2000), are adopted by reference in these rules
and are available for inspection and purchase at the Department of Environmental Quality, Air Quality Division,
P.O. Box 30260, Lansing, Michigan 48909-7760, at cost. Copies may be obtained from the Superintendent of
Documents, Government Printing Office, P.O. Box 371954, Pittsburgh, Pennsylvania 15250-7954, at a cost as
of the time of adoption of these rules of $66.00, or on the United States government printing office internet web
site at http://www.access.gpo.gov.
(2) A person shall not operate an existing petroleum refinery unless a monitoring program and schedule
approved by the department is implemented. This monitoring program and schedule shall provide for, and
identify by type and refinery unit, by quarter, all of the following:
(a) An annual inspection of all of the following components:
(i) Pump seals.
(ii) Process valves in liquid volatile organic compound service.
(iii) Process drains.
(iv) Components that are difficult to monitor.
(b) A quarterly inspection of all of the following components:
(i) Compressor seals.
(ii) Process valves in gaseous volatile organic compound service.
(iii) Pressure-relief valves in gaseous volatile organic compound service.
(c) A weekly visual inspection of all pump seals from which volatile organic compounds could leak.
(d) An immediate inspection of any pump seal from which a liquid, which includes a volatile organic compound,
is observed dripping.
(e) An inspection of any relief valve from which a volatile organic compound could discharge within 2 normal
business days of its venting to the atmosphere.
(f) An inspection as soon as is practical, but not later than 2 normal business days, after the repair of any
component that was found leaking.
(3) Except for the visual inspections required by subrule (2)(c) of this rule, all inspections shall be performed
using equipment and procedures as specified in federal reference test method 21 as described in R 336.2004.
For the purpose of this rule, a component is leaking when a concentration of more than 10,000 ppm, by
volume, as methane or hexane, is measured by method 21.
(4) If implementation of the quarterly leak detection program as specified in subrule (2)(b) of this rule shows that
2% or less of the process valves in a given refinery unit are leaking for 2 consecutive quarters, then the
inspections of process valves in that refinery unit may be skipped for 1 quarter. If 2% or less of the process
valves in a given refinery unit are leaking for 5 consecutive quarters, then the inspections may be done annually.
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If a subsequent inspection shows that more than 2% of the process valves are leaking, then quarterly inspections
of valves shall again be required.
(5) The percent of valves leaking on a refinery unit, as referenced in subrule (4) of this rule, shall be determined
by dividing the total number of valves found to be leaking on the refinery unit during the specified monitoring
period by the total number of valves on the refinery unit that are required to be monitored by this rule.
(6) The provisions of this rule do not apply to any of the following:
(a) Pressure-relief valves that vent to an operating flare header, fuel gas system, or vapor control device.
(b) Components that are unsafe to monitor, until monitoring personnel would no longer be exposed to
immediate danger.
(c) Storage tank valves.
(d) Valves that are not externally regulated.
(e) Components that process, transfer, or contain 1 or more volatile organic compounds in the liquid phase
under actual conditions, all of which have a true vapor pressure of less than 1.55 psia.
(7) Notwithstanding the provisions of subrule (2) of this rule, the monitoring of components, such as process
drains and valves, that are used solely in effecting a refinery unit turnaround is required only within the quarter
following the turnaround.
(8) A leak that is detected pursuant to the monitoring program provisions of subrule (2) of this rule or for any
other reason shall be repaired. Except as provided in subrule (10) of this rule, this leak shall be repaired as soon
as possible, but not more than 15 days after the leak is detected. Until the time that the leak is repaired and
retested verifying a successful repair, the component causing the leak shall bear a weather-resistant, numbered,
identifying tag that indicates the date the leak was discovered.
(9) A log of all leaks detected pursuant to the provisions of subrules (2), (3), (5), and (6) of this rule or by any
other method shall be maintained by the operator of the petroleum refinery. This log shall identify all of the
following:
(a) The leaking component by type and location.
(b) The number of the identifying tag.
(c) The date the leak was discovered.
(d) The date the leak was repaired.
(e) The date the component was retested after the repair with an indication of the testing results.
(f) The person or persons who performed the inspections.
The log shall be made available to any representative of the department during normal business hours of the
refinery and shall be kept for a minimum of 2 years.
(10) If a leak cannot be repaired within 15 days due to circumstances beyond the control of the operator of the
petroleum refinery or because the leaking component cannot be repaired unless a significant portion of the
refinery unit is shut down for turnaround, then the operator shall maintain a separate log of the nonrepair. The
log shall identify all of the following:
(a) The leaking component by type, location, and refinery unit.
(b) The date on which the leak was discovered.
(c) The reason why the leak cannot be repaired within 15 days.
(d) The estimated date of repair.
(11) Within 25 days of the end of the previous quarter, the operator shall submit to the department a report
which contains all of the following information for that quarter:
(a) The total number of components tested, by type.
(b) The total number of components found leaking and repaired, by type.
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(c) The accumulative total number of components, by refinery unit and type, found to be leaking and not
repaired within the required time period and the reason for nonrepair.
(d) The type or types of monitoring equipment utilized during the quarter.
The report required by this subrule shall be made on a form approved by the department.
(12) The department may require the early shutdown for turnaround of a refinery unit if the department feels that
there are a significant number of leaks that would justify this action.
(13) Except for safety pressure-relief valves, a person shall not operate existing petroleum refinery equipment
that has a valve at the end of a pipe or line which contains a volatile organic compound, unless the pipe or line is
sealed with a second valve, blind flange, plug, or cap. The sealing device may be removed only when a sample
is being taken or during maintenance operations. A current, written description detailing routine sampling
procedures and listing the sealing devices involved shall be maintained and, upon request by the department,
shall be submitted to the department in an acceptable format.

R 336.1623 Storage of petroleum liquids having a true vapor pressure of more than 1.0 psia, but less
than 11.0 psia, in existing external floating roof stationary vessels of more than 40,000-gallon
capacity.
Rule 623. (1) A person shall not store any petroleum liquid having a true vapor pressure of more than 1.0 psia,
but less than 11 psia, at actual storage conditions in any existing external floating roof stationary vessel of more
than 40,000-gallon capacity, unless the provisions of subrules (2) to (11) of this rule are met or unless an
equivalent control method, as approved by the department, is implemented.
(2) Any stationary vessel subject to the provisions of this rule shall be equipped with a floating roof to which a
continuous rim-mounted secondary seal has been attached.
(3) The secondary seal, as required by subrule (2) of this rule, shall meet all of the following requirements:
(a) There shall be no visible holes, tears, or other nonfunctional openings in the seal or seal fabric.
(b) The seal shall be intact and uniformly in place around the circumference of the floating roof between the
floating roof and the vessel wall.
(c) For vessels equipped with vapor-mounted primary seals, the accumulated area of gaps exceeding 1/8 of an
inch in width between the secondary seal and the vessel wall shall not exceed 1.0 square inch per foot of tank
diameter.
(4) All openings in the external floating roof in any stationary vessel subject to the provisions of this rule, except
for automatic bleeder vents, rim space vents, and leg sleeves, shall be equipped with both of the following:
(a) Covers, seals, or lids that shall remain in the closed position, except when the openings are in actual use.
(b) Projections into the vessel that remain below the liquid surface at all times.
(5) All automatic bleeder vents in any stationary vessel subject to the provisions of this rule shall be closed at all
times, except when the floating roof is floated off or landed on the roof leg supports.
(6) All rim vents in any stationary vessel subject to the provisions of this rule shall be set to open only when the
floating roof is being floated off the leg supports or at the manufacturer's recommended setting.
(7) All emergency floating roof drains in any stationary vessel subject to the provisions of this rule shall be
provided with slotted membrane fabric covers, or equivalent covers, that cover not less than 90% of the area of
the opening.
(8) A person who is responsible for the operation of a stationary vessel subject to the provisions of this rule shall
comply with all of the following requirements:
(a) Perform a semiannual routine inspection to ensure compliance with all provisions of subrules (2) to (7) of this
rule, with the exception of subrule (3)(c) of this rule.



2002 MR 5 – April 1, 2002

40

(b) For vessels equipped with a vapor-mounted primary seal, perform an annual inspection to document
compliance with the provisions of subrule (3)(c) of this rule.
(c) Maintain a record of the results of the inspections performed as required by this subrule. This record shall be
made available to any representative of the department and shall be kept for a minimum of 2 years.
(d) The provisions of this subrule may, upon written notice, be modified by the department if considered
necessary to accomplish the purpose of this rule.
(9) The provisions of subrules (2) and (3) of this rule do not apply to any of the following external floating roof
stationary vessels:
(a) Vessels that are used to store waxy, heavy-pour crude oil.
(b) Vessels of less than 420,000-gallon capacity that are used to store produced crude oil and condensate
before lease custody transfer.
(c) Vessels of welded construction which are equipped with a primary seal consisting of a metallic-type shoe
seal, a liquid-mounted foam seal, or a liquid-mounted, liquid-filled-type seal and which contain a petroleum
liquid that has a true vapor pressure of less than 4.0 psia.
(d) Vessels that are used to store jet naphtha (jet b or jp-4).
(10) A person who is responsible for the operation of a stationary vessel that meets 1 of the exemption
provisions of subrule (9) of this rule shall maintain records that include all of the following information:
(a) The type of vessel and, for a stationary vessel that meets the exemption provisions of subrule (9)(c) of this
rule, the type of primary seal.
(b) The capacity of the stationary vessel.
(c) The contents of the stationary vessel.
(d) For a stationary vessel that meets the exemption provisions of subrule (9)(c) of this rule, the true vapor
pressure of the petroleum liquid in the stationary vessel.
(11) The provisions of subrules (2) to (8) of this rule do not apply to any existing floating roof stationary vessel
that contains a petroleum liquid which has a true vapor pressure of less than 1.5 psia. A person who is
responsible for such stationary vessel shall maintain a record that includes all of the following information:
(a) Average monthly stored liquid temperature.
(b) Type of petroleum liquid.
(c) Reid vapor pressure of the petroleum liquid.
The record that is required by this subrule shall be made available to any representative of the department and
shall be kept for a minimum of 2 years.

R 336.1627 Delivery vessels; vapor collection systems.
Rule 627. (1) A person shall not operate any delivery vessel that is subject to control by a vapor collection
system, either vapor balance or recovery system, required by R 336.1606, R 336.1607, R 336.1608,
R 336.1609, R 336.1703, R 336.1704, R 336.1705, or R 336.1706, unless all of the provisions of this rule are
met.
(2) Delivery vessels shall not sustain a pressure change of more than 0.1 pounds per square inch (3 inches of
water) in 5 minutes when pressurized to 0.6 pounds per square inch gauge (18 inches of water) or evacuated to
-0.2 pounds per square inch gauge (6 inches of water) using the test procedure described in R 336.2005.
(3) The owner of any delivery vessel that is subject to the provisions of subrule (1) of this rule shall test the
delivery vessel in accordance with R 336.2005 each year in the time period from April 1 to June 30. Notifica-
tion of the exact time and location of the test shall be given to the department, in writing, not less than 7 days
before the actual test. Documentation of the test that states the date and location of the test, test procedures, the
type of equipment used, and the results of the test shall be submitted to the department not later than July 15.
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(4) There shall be no visible liquid leaks from the vessel or collection system, except when the disconnection of
dry breaks in liquid lines produces a few drops of liquid.
(5) A person shall not operate any vapor collection system, either vapor balance or recovery system, required
by R 336.1606, R 336.1607, R 336.1608, R 336.1609, R 336.1703, R 336.1704, R 336.1705, or
R 336.1706, unless all of the provisions of subrules (6) to (10) of this rule are met.
(6) There shall be no gas detector reading greater than or equal to 100% of the lower explosive limit at a
distance of 1 inch from the location of the potential leak in the vapor collection system. Leaks shall be detected
by a combustible gas detector using the test procedure described in R 336.2005.
(7) There shall be no visible leaks, except from the disconnection of bottom loading dry breaks and from raising
top loading vapor heads, where a few drops are permitted.
(8) The vapor collection system shall be designed and operated to prevent gauge pressure in the delivery vessel
from exceeding 0.6 pounds per square inch and to prevent vacuum from exceeding -0.2 pounds per square inch
gauge.
(9) The department may require the owner or operator of any vapor collection system subject to the provisions
of subrule (5) of this rule to test the system in accordance with R 336.2005. The tests shall be conducted within
60 days following receipt of written notification from the department. Notification of the exact time and location
of the test shall be given to the department, in writing, not less than 7 days before the actual test. Documentation
of the test that states the date and location of the test, test procedures, the type of equipment used, and the
results of the test shall be submitted to the department within 60 days following the last date of the test.
(10) Any delivery vessel or component of a vapor collection system that fails to meet any provision of this rule
shall not be operated until the necessary repairs have been made, the vessel or collection system has been
retested, and the test results have been submitted to the department.

R 336.1628 Emission of volatile organic compounds from components of existing process equipment
used in manufacturing synthetic organic chemicals and polymers; monitoring program.
Rule 628. (1) A person shall not cause or allow the emission of a volatile organic compound from a component
of existing manufacturing process equipment at a synthetic organic chemical and polymer manufacturing plant
located in any of the following counties, unless all of the provisions of subrules (2) to (16) of this rule are met or
unless an equivalent control method, as approved by the department, including the control method described in
40 C.F.R., subpart VV, §§60.480 to 60.489 (2000), standards of performance for equipment leaks of volatile
organic compound in the synthetic organic chemicals manufacturing industry, is implemented:
(a) Kent.
(b) Livingston.
(c) Macomb.
(d) Monroe.
(e) Muskegon.
(f) Oakland.
(g) Ottawa.
(h) St. Clair.
(i) Washtenaw.
(j) Wayne.
The provisions of 40 C.F.R., part 60, subpart VV, §§60.480 to 60.489 (2000), are adopted by reference in
these rules and are available for inspection and purchase at the Department of Environmental Quality, Air
Quality Division, P.O. Box 30260, Lansing, Michigan 48909-7760, at cost. Copies may be obtained from the
Superintendent of Documents, Government Printing Office, P.O. Box 371954, Pittsburgh, Pennsylvania
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15250-7954, at a cost as of the time of adoption of these rules of $66.00, or on the United States government
printing office internet web site at http://www.access.gpo.gov.
(2) A person shall not operate existing manufacturing process equipment at a synthetic organic chemical and
polymer manufacturing plant unless a monitoring program is implemented. The monitoring program shall provide
for all of the following:
(a) A quarterly inspection of all components in light liquid or gaseous volatile organic compound service that are
not designated as difficult-to-monitor components.
(b) An annual inspection of all difficult-to-monitor components in light liquid or gaseous volatile organic
compound service. Annual inspections shall take place during the period of April 1 through June 30.
(c) A weekly visual inspection of all seals of pumps in light liquid service.
(d) An immediate inspection of all components from which a liquid, which includes a volatile organic compound,
is observed dripping or from which a gaseous volatile organic compound is observed venting to the atmosphere.
(e) Within 2 normal business days of its venting to the atmosphere, an inspection of each relief valve from which
a volatile organic compound could discharge.
(f) An inspection, as soon as is practical, but not later than 5 calendar days, after the repair of a component that
was found leaking.
(3) Except for the visual inspections required by the provisions of subrule (2)(c) of this rule, all inspections shall
be performed using equipment and procedures as specified in federal reference test method 21 as described
and adopted by reference in R 336.2004. A component is leaking when a concentration of more than 10,000
ppm, by volume, as methane or hexane, is measured by method 21.
(4) If implementation of the quarterly leak detection program as specified in subrule (2)(a) of this rule shows that
2% or less of the process valves in a given process unit are leaking for 2 consecutive quarters, then the
inspections of process valves in that unit are not required for 1 quarter. If 2% or less of the process valves in a
given process unit are leaking for 5 consecutive quarters, then the inspections may be performed annually. If a
subsequent inspection shows that more than 2% of the process valves are leaking, then quarterly inspections of
valves shall again be required.
(5) The percentage of valves leaking on a process unit, as referenced in subrule (4) of this rule, shall be
determined by dividing the total number of valves found to be leaking on the process unit during the specified
monitoring period by the total number of valves on the process unit that are required to be monitored by this
rule.
(6) The provisions of subrule (2) of this rule do not apply to either of the following:
(a) A component that is equipped with a closed vent system which is capable of capturing and transporting a
leakage from the component to a control device that is designed and operated to reduce the volatile organic
compound emissions vented to it by 95% or more.
(b) An unsafe-to-monitor component, until conditions would no longer expose monitoring personnel to
immediate danger.
(7) The provisions of this rule do not apply to any of the following:
(a) A component that contains or contacts a gaseous stream with a volatile organic compound concentration of
less than 10% by weight. Procedures that conform to the general methods in ASTM standards E260, E168,
and E169 shall be used to determine the percentage of volatile organic compound contents in the process fluid
that is contained in or contacts a piece of equipment. The provisions of ASTM standards E260, E168, and
E169 are adopted by reference in these rules. Copies of the standards may be inspected at the Lansing office of
the air quality division of the department of Environmental Quality. Copies of the standards may be obtained
from the American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken,
Pennsylvania 19428, or from the Department of Environmental Quality, Air Quality Division, P.O. Box 30260,
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Lansing, Michigan 48909-7760, at a cost as of the time of adoption of these rules of $35.00 each for E260 and
E168 and $30.00 for E169.
(b) A component that operates under a vacuum.
(c) Components of synthetic organic chemical and polymer manufacturing process units that produce 1,100 tons
per calendar year or less of light liquid or gaseous volatile organic compounds.
(d) A relief valve that has an upstream rupture disc.
(8) A person shall seal open-ended lines with a second valve, a blind flange, a cap, or a plug, except when the
open end is in use, as with relief valves, double block and bleed valves, and composite samplers. In the case of
a second valve, the upstream valve shall be closed first after each use.
(9) A component that is found to be leaking pursuant to the monitoring program provisions of subrule (2) of this
rule or for another reason shall be repaired. Except as provided in subrule (11) of this rule, the leak shall be
repaired as soon as possible, but not more than 15 days after the leak is detected. Until such time as the leak is
repaired and retested verifying a successful repair, the component that is causing the leak shall bear a weather-
resistant, numbered identifying tag that indicates the date the leak was discovered.
(10) A log of all leaks that are detected under subrule (2) of this rule shall be maintained by the person who
operates the synthetic organic chemical and polymer manufacturing plant. The log shall list all of the following
information:
(a) The leaking component and synthetic organic chemical and polymer manufacturing process unit.
(b) The number of the identifying tag.
(c) The date the leak was discovered.
(d) The date the leak was repaired.
(e) The date the component was retested after the repair, with an indication of the testing results.
(f) The person or persons who performed the inspections.
(11) All of the following provisions apply to delays in the repair of leaking components:
(a) If a leak cannot be repaired within 15 calendar days because the leaking component cannot be repaired
unless the synthetic organic chemical and polymer manufacturing process unit is shut down, then the person who
operates the synthetic organic chemical and polymer manufacturing plant shall maintain a log of the nonrepair
and the leak shall be repaired at the next unit turnaround.
(b) If a leak cannot be repaired within 15 calendar days due to circumstances beyond the control of the person
who operates the synthetic organic chemical and polymer manufacturing plant, then the person shall notify the
department of the circumstances causing the delay in repair before the end of the fifteenth day and shall maintain
a log of the nonrepair. The leak shall be repaired in an expeditious manner, which shall be within 6 months of the
date the leak was detected.
(c) The log specified in subdivisions (a) and (b) of this subrule shall list all of the following information:
(i) The leaking component and synthetic organic chemical and polymer manufacturing process unit.
(ii) The date on which the leak was discovered.
(iii) The reason why the leak cannot be repaired within 15 days.
(iv) The estimated date of repair.
(v) The number of the identifying tag.
(12) A log of all unsafe-to-monitor components that are not part of the written program as required by subrule
(14) of this rule shall be maintained by the person who operates the synthetic organic chemical and polymer
manufacturing plant. This log shall list all of the following information:
(a) The unsafe-to-monitor component and synthetic organic chemical and polymer manufacturing process unit.
(b) The number of the identifying tag.
(c) The reason why the component was unsafe to monitor.
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(d) The date, or dates, on which the component was unsafe to monitor.
(13) Not later than 25 calendar days after the end of the previous quarter, the person who operates the
synthetic organic chemical and polymer manufacturing plant shall submit, to the department, a report that
contains all of the following information for that quarter:
(a) The total number of components tested, by type.
(b) The total number of components which are found leaking and which are repaired, by type.
(c) The total number of components, by synthetic organic chemical and polymer manufacturing process unit and
type, which are found to be leaking and which are not repaired within the required time period and the reason
for nonrepair.
(d) The type or types of monitoring equipment utilized during the quarter.
(e) The total number of unsafe-to-monitor components that are logged as required by the provisions of subrule
(12) of this rule.
The report required by this subrule shall be made on a form that is provided by the department.
(14) A person who is subject to the provisions of this rule shall comply with both of the following provisions:
(a) Develop a written program detailing how the provisions of this rule will be implemented. The program shall
include listings, by type and synthetic organic chemical and polymer manufacturing process unit, of all of the
following:
(i) All components that are regularly inspected as required in subrule (2) of this rule.
(ii) All components that are equipped with a closed vent system subject to the provisions of subrule (6)(a) of this
rule.
(iii) All components that are exempted from the provisions of this rule pursuant to the provisions of subrule
(7)(b), (c), and (d) of this rule.
(iv) All difficult-to-monitor components in light liquid or gaseous volatile organic compound service.
(v) All components which are located outside a building, which can only be monitored by elevating the
monitoring personnel more than 6 feet above ground level, and which are unsafe to monitor during the period of
November 1 through March 31.
(b) Except as noted in subrule (16) of this rule, begin inspections as required in subrule (2) of this rule not later
than 6 months after the effective date of this rule.
(15) The written program required by the provisions of subrule (14) of this rule and the logs required by the
provisions of subrules (10), (11), and (12) of this rule shall be made available, to any representative of the
department, on Monday through Friday between 9 a.m. and 5 p.m., at the synthetic organic chemical and
polymer manufacturing plant. The logs shall be kept for a minimum of 2 years.
(16) If a synthetic organic chemical and polymer manufacturing process unit that was previously exempt
pursuant to the provisions of subrule (7)(c) of this rule produces light liquid or gaseous volatile organic
compounds in excess of 1,100 tons in a calendar year, then the provisions of this rule shall apply. Inspections
shall begin not later than 6 months after the end of that calendar year and be maintained thereafter.

R 336.1629 Emission of volatile organic compounds from components of existing process equipment
used in processing natural gas; monitoring program.
Rule 629. (1) A person shall not cause or allow the emission of a volatile organic compound from a component
of existing process equipment at a natural gas processing plant located in any of the following counties, unless all
of the provisions of subrules (2) to (16) of this rule are met or unless an equivalent control method, as approved
by the department, is implemented:
(a) Kent.
(b) Livingston.
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(c) Macomb.
(d) Monroe.
(e) Muskegon.
(f) Oakland.
(g) Ottawa.
(h) St. Clair.
(i) Washtenaw.
(j) Wayne.
(2) A person shall not operate existing process equipment at a natural gas processing plant unless a monitoring
program is implemented. The monitoring program shall provide for all of the following:
(a) A quarterly inspection of all components in gaseous or liquid volatile organic compound service that are not
designated as difficult-to-monitor components.
(b) An annual inspection of all difficult-to-monitor components in gaseous or liquid volatile organic compound
service. Annual inspections shall take place during the period of April 1 through June 30.
(c) A weekly visual inspection of all pump seals from which volatile organic compounds could leak.
(d) An immediate inspection of all components from which a liquid, which includes a volatile organic compound,
is observed dripping or from which a gaseous volatile organic compound is observed venting to the atmosphere.
(e) Within 2 normal business days of its venting to the atmosphere, an inspection of each relief valve from which
a volatile organic compound could discharge.
(f) An inspection, as soon as is practical but not later than 5 calendar days after the repair, of a component that
was found leaking.
(3) Except for the visual inspections required by the provisions of subrule (2)(c) of this rule, all inspections shall
be performed using equipment and procedures as specified in federal reference test method 21 as described
and adopted by reference in R 336.2004. A component is leaking when a concentration of more than 10,000
ppm, by volume, as methane or hexane, is measured by method 21.
(4) If implementation of the quarterly leak detection program as specified in subrule (2)(a) of this rule shows that
2% or less of the process valves in a given process unit are leaking for 2 consecutive quarters, then the
inspections on process valves in that process unit are not required for 1 quarter. If 2% or less of the process
valves in a given process unit are leaking for 5 consecutive quarters, then the inspection may be performed
annually. If a subsequent inspection shows that more than 2% of the process valves are leaking, then quarterly
inspections of valves shall again be required.
(5) The percentage of valves leaking on a process unit, as referenced in subrule (4) of this rule, shall be
determined by dividing the total number of valves that are found to be leaking on the process unit during the
specified monitoring period by the total number of valves on the process unit that are required to be monitored
by this rule.
(6) A relief valve that is located in a nonfractionating plant that is inspected only by nonplant personnel may be
inspected after a pressure release the next time that the inspecting personnel are at the plant, instead of within 5
days as specified in subrule (2)(e) of this rule. A relief valve shall not be allowed to operate for more than 30
days after a pressure release without an inspection.
(7) The provisions of subrule (2) of this rule do not apply to any of the following:
(a) A component that is equipped with a closed vent system which is capable of capturing and transporting a
leakage from the component to a control device that is designed and operated to reduce the volatile organic
compound emissions vented to it by 95% or more.
(b) A pump which is equipped with a dual seal system that includes a barrier fluid and which is equipped with a
sensor that will detect a failure of the seal system.
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(c) An unsafe-to-monitor component, until conditions do not expose monitoring personnel to immediate danger.
(8) The provisions of this rule do not apply to any of the following:
(a) A component, except any in field gas service, that contains or contacts a process stream that has a volatile
organic compound concentration of less than 1.0% by weight. A component in field gas service is excluded
from the provisions of this subrule. Procedures that conform to the general methods in ASTM standards E260,
E168, and E169 shall be used to determine the percentage of volatile organic compound contents in the process
fluid that is contained in or contacts a piece of equipment. ASTM standards E260, E168, and E169 are
adopted by reference in R 336.1628.
(b) A component that operates under a vacuum.
(c) A component in heavy liquid service.
(d) A reciprocating compressor in field gas service.
(e) A natural gas processing plant which has a capacity of less than 10,000,000 cubic feet per day and which
does not fractionate natural gas liquids.
(f) A relief valve that has an upstream rupture disc.
(9) A person shall seal open-ended lines with a second valve, a blind flange, a cap, or a plug, except when the
open end is in use, as with relief valves and double block and bleed valves. In the case of a second valve, the
upstream valve shall be closed first after each use.
(10) A component that is found to be leaking pursuant to the monitoring program provisions of subrule (2) of
this rule or for another reason shall be repaired. Except as provided in subrule (12) of this rule, the leak shall be
repaired as soon as possible, but not more than 15 days after the leak is detected. Until such time as the leak is
repaired and retested verifying a successful repair, the component that is causing the leak shall bear a weather-
resistant, numbered identifying tag that indicates the date the leak was discovered.
(11) A log of all leaks that are detected pursuant to the provisions of this rule shall be maintained by the person
who operates the natural gas processing plant. The log shall list all of the following information:
(a) The leaking component and natural gas process unit.
(b) The number of the identifying tag.
(c) The date the leak was discovered.
(d) The date the leak was repaired.
(e) The date the component was retested after the repair, with an indication of the testing results.
(f) The person or persons who performed the inspections.
(12) All of the following provisions apply to delays in the repair of leaking components:
(a) If a leak cannot be repaired within 15 calendar days because the leaking component cannot be repaired
unless the natural gas process unit is shut down, then the person who operates the natural gas processing plant
shall maintain a log of the nonrepair and the leak shall be repaired at the next unit turnaround.
(b) If a leak cannot be repaired within 15 calendar days due to circumstances beyond the control of the person
who operates the natural gas processing plant, then the person shall notify the department of the circumstances
causing the delay in repair before the end of the fifteenth day and shall maintain a log of the nonrepair. The leak
shall be repaired in an expeditious manner, which shall not be more than 6 months from the date the leak was
detected.
(c) The log specified in subdivisions (a) and (b) of this subrule shall list all of the following information:
(i) The leaking component and natural gas process unit.
(ii) The date on which the leak was discovered.
(iii) The reason why the leak cannot be repaired within 15 days.
(iv) The estimated date of repair.
(v) The number of the identifying tag.
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(13) A log of all unsafe-to-monitor components that are not part of the written program as required by the
provisions of subrule (15) of this rule shall be maintained by the person who operates the natural gas processing
plant. The log shall list all of the following information:
(a) The unsafe-to-monitor component and natural gas process unit.
(b) The number of the identifying tag.
(c) The reason why the component was unsafe to monitor.
(d) The date, or dates, on which the component was unsafe to monitor.
(14) Not later than 25 calendar days after the end of the previous quarter, the person who operates the natural
gas processing plant shall submit, to the department, a report that contains all of the following information for
that quarter:
(a) The total number of components tested, by type.
(b) The total number of components which are found leaking and which are repaired, by type.
(c) The total number of components, by natural gas process unit and type, which are found to be leaking and
which are not repaired within the required time period and the reason for nonrepair.
(d) The type or types of monitoring equipment utilized during the quarter.
(e) The total number of unsafe-to-monitor components that are logged as required by the provisions of subrule
(13) of this rule.
The report required by this subrule shall be made on a form that is provided by the department.
(15) A person who is subject to the provisions of this rule shall comply with both of the following provisions:
(a) Develop a written program detailing how the provisions of this rule will be implemented. The program shall
include listings, by type and natural gas process unit, of all of the following:
(i) All components that are regularly inspected as required in subrule (2) of this rule.
(ii) All components that are subject to the provisions of subrule (7)(a) and (b) of this rule.
(iii) All components that are exempted from the provisions of this rule pursuant to the provisions of subrule (8)
of this rule.
(iv) All difficult-to-monitor components in gaseous or liquid volatile organic compound service.
(v) All components which are located outside a building, which can only be monitored by elevating the
monitoring personnel more than 6 feet above ground level, and which are unsafe to monitor during the period of
November 1 through March 31.
(b) Begin inspections, as required in subrule (2) of this rule, not later than 6 months after the effective date of this
rule.
(16) The written program required by the provisions of subrule (15) of this rule and the logs required by the
provisions of subrules (11), (12), and (13) of this rule shall be made available, to any representative of the
department, on Monday through Friday between 9 a.m. and 5 p.m., at the natural gas processing plant. The
logs shall be kept for a minimum of 2 years.

R 336.1630 Emission of volatile organic compounds from existing paint manufacturing processes.
Rule 630. (1) After April 19, 1990, a person shall not cause or allow the emission of a volatile organic
compound from existing equipment utilized in paint manufacturing located in any of the following counties, unless
all of the provisions of subrules (2) to (4) of this rule are met or unless an equivalent control method, as
approved by the department, is implemented:
(a) Kent.
(b) Livingston.
(c) Macomb.
(d) Monroe.
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(e) Muskegon.
(f) Oakland.
(g) Ottawa.
(h) St. Clair.
(i) Washtenaw.
(j) Wayne.
(2) All stationary and portable mixing tanks and high speed dispersion mills shall be equipped with covers that
completely cover the tank or mill opening, except for an opening which is no larger than necessary to allow for
safe clearance for the mixer shaft. The tank opening shall be covered at all times, except when operator access
is necessary.
(3) The cleaning of paint manufacturing equipment and paint shipping containers shall be done by methods and
materials that minimize the emission of volatile organic compounds. These methods and materials shall include 1
of the following:
(a) Hot alkali or detergent cleaning.
(b) High-pressure water cleaning.
(c) Cleaning by use of an organic solvent if the equipment being cleaned is completely covered or enclosed,
except for an opening that is no larger than necessary to allow for safe clearance considering the method and
materials being used.
(4) Wash solvent shall be stored only in closed containers.
(5) The provisions of this rule do not apply to tanks or equipment which, pursuant to the provisions of this
subrule that were in effect on April 19, 1989, was exempt from the provisions of this rule that were in effect on
April 19, 1989, but which are now subject to the provisions of this rule, until 1 year after the effective date of
this rule.

R 336.1631 Emission of volatile organic compounds from existing process equipment utilized in
manufacture of polystyrene or other organic resins.
Rule 631. (l) After December 31, 1989, a person shall not cause or allow the emission of volatile organic
compounds from existing process equipment that is utilized in the manufacturing of polystyrene or other organic
resins located in any of the following counties, unless all of the provisions of subrules (2) to (10) of this rule are
met or unless an equivalent control method, as approved by the department, is implemented:
(a) Kent.
(b) Livingston.
(c) Macomb.
(d) Monroe.
(e) Muskegon.
(f) Oakland.
(g) Ottawa.
(h) St. Clair.
(i) Washtenaw.
(j) Wayne.
(2) The emission of volatile organic compounds from existing material recovery equipment that is utilized in the
manufacture of polystyrene resin by a continuous process shall not be more than 0.12 pounds per 1,000 pounds
of polystyrene resin produced.
(3) A person shall not operate an existing reactor, thinning tank, or blending tank that is utilized in the
manufacture of a completed organic resin unless either of the following provisions is complied with:
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(a) All volatile organic compounds emitted from existing reactors, thinning tanks, and blending tanks shall be
vented to control equipment that is designed and operated to reduce the quantity of volatile organic compounds
by not less than 95 weight percent. Reflux condensers that are essential to the operation of the resin reactor are
not considered to be control equipment.
(b) The total volatile organic compounds emitted to the atmosphere from the reactors, thinning tanks, and
blending tanks do not exceed 0.5 pounds per 1,000 pounds of completed organic resin produced.
(4) Notwithstanding the provisions of subrule (3) of this rule, a person shall not operate an existing reactor,
thinning tank, or blending tank utilized in the manufacture of a dry organic resin at the Solutia, inc. of Trenton
unless either of the following provisions is complied with:
(a) All volatile organic compounds emitted from existing reactors, thinning tanks, and blending tanks shall be
vented to control equipment that is designed and operated to reduce the quantity of volatile organic compounds
by not less than 95 weight percent. Reflux condensers that are essential to the operation of the resin reactor are
not considered to be control equipment.
(b) The total volatile organic compounds emitted to the atmosphere from the reactors, thinning tanks, and
blending tanks do not exceed 2.6 pounds per 1,000 pounds of dry organic resin produced.
(5) Compliance with the emission limits specified in subrules (2), (3), and (4) of this rule shall be determined
using the method described in R 336.2060 or an alternate method acceptable to the department. Upon request
by the department, a person who is responsible for processes that are subject to the provisions of subrule (2),
(3), or (4) of this rule shall submit, to the department, test data necessary for a determination of compliance.
(6) Not later than 3 months after the effective date of this rule and thereafter, a person who is responsible for
processes that are subject to the provisions of subrule (2), (3), or (4) of this rule shall obtain current information
and keep records necessary for a determination of compliance with the provisions of this rule. This information
may include any of the following information:
(a) Emissions test data.
(b) Material balance calculations.
(c) Process production rates.
(d) Control equipment specifications and operating parameters.
(7) A person who is responsible for the operation of existing process equipment that is subject to the provisions
of this rule shall submit, to the department, a written program for compliance with this rule or evidence of
compliance with this rule. The written program for compliance shall be submitted to the department before
October 19, 1989.
(8) The program required by subrule (7) of this rule shall include the method by which compliance with this rule
shall be achieved, a description of new equipment to be installed or modifications to existing equipment to be
made, and a timetable that specifies, at a minimum, all of the following dates:
(a) The date or dates equipment shall be ordered.
(b) The date or dates construction, modification, or process changes shall begin.
(c) The date or dates initial start-up of equipment shall begin.
(d) The date or dates final compliance shall be achieved.
(9) A person may discontinue the operation of a natural gas-fired afterburner, which is used to achieve
compliance with the emission limits in this rule, between November 1 and March 31 unless the afterburner is
used to achieve compliance with, or is required by, any of the following:
(a) Any other provisions of these rules.
(b) A permit to install.
(c) A permit to operate.
(d) A voluntary agreement.
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(e) A performance contract.
(f) A stipulation.
(g) An order of the department.
(10) If the operation of a natural gas-fired afterburner is discontinued between November 1 and March 31
pursuant to the provisions of subrule (9) of this rule, then both of the following provisions shall apply during this
time period:
(a) All other provisions of this rule, except for the emission limits, shall remain in effect.
(b) All other measures that are used to comply with the emission limits in this rule between April 1 and October
31 shall continue to be used.

R 336.1651 Standards for degreasers; adoption by reference.
Rule 651. A person responsible for the operation of a degreaser subject to the provisions of 40 C.F.R. part 63,
subpart T, §§63.460 to 63.469 (2000), the halogenated solvent cleaning national emission standard for
hazardous air pollutants, shall comply with the provisions of 40 C.F.R. part 63, subpart T, §§63.460 to 63.469
(2000). The provisions of 40 C.F.R. part 63, subpart T, §§63.460 to 63.469 (2000), are adopted by reference
in these rules and are available for inspection and purchase at the Department of Environmental Quality, Air
Quality Division, P.O. Box 30260, Lansing, Michigan 48909-7760, at cost. Copies may also be obtained from
the Superintendent of Documents, Government Printing Office, P.O. Box 371954, Pittsburgh, Pennsylvania
15250-7954, at a cost as of the time of adoption of these rules of $66.00, or on the United States government
printing office internet web site at http://www.access.gpo.gov.



2002 MR 5 – April 1, 2002

51

ADMINISTRATIVE RULES

ORR # 2000-067

DEPARTMENT OF ENVIRONMENTAL QUALITY

AIR QUALITY DIVISION

AIR POLLUTION CONTROL

Filed with the Secretary of State on March 11, 2002.
These rules take effect 7 days after filing with the Secretary of State.

(By authority conferred on the director of the department of environmental quality by sections 5503 and 5512
of 1994 PA 451, MCL 324.5503 and 324.5512, and Executive Reorganization Order No. 1995-18, MCL
324.99903)

R 336.1701, R 336.1702, R 336.1703, R 336.1704, and R 336.1705 of the Michigan Administrative Code
are amended as follows:

PART 7. EMISSION LIMITATIONS AND PROHIBITIONS--
NEW SOURCES OF VOLATILE ORGANIC COMPOUND EMISSIONS

R 336.1701 "New source" defined.
Rule 701. For the purpose of this part, a "new source" means any process or process equipment which is either
placed into operation on or after July 1, 1979, or for which an application for a permit to install, pursuant to the
provisions of Part 2 of these rules, is made to the department on or after July 1, 1979, or both, except for any
process or process equipment which is defined as an "existing source" under R 336.1601.

R 336.1702 New sources of volatile organic compound emissions generally.
Rule 702. A person who is responsible for any new source of volatile organic compound emissions shall not
cause or allow the emission of volatile organic compound emissions from the new source in excess of the lowest
maximum allowable emission rate of the following:
(a) The maximum allowable emission rate listed by the department on its own initiative or based upon the
application of the best available control technology.
(b) The maximum allowable emission rate specified by a new source performance standard promulgated by the
United States environmental protection agency under authority enacted by title I, part A, section 111 of the
clean air act, as amended, 42 U.S.C. §7413.
(c) The maximum allowable emission rate specified as a condition of a permit to install or a permit to operate.
(d) The maximum allowable emission rate specified in part 6 of these rules which would otherwise be applicable
to the new source except for the date that the process or process equipment was placed into operation or for
which an application for a permit to install, under the provisions of part 2 of these rules, was made to the
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department. If the part 6 allowable emission rate provides for a future compliance date, then the future
compliance date shall also be applicable to a new source pursuant to this subdivision.

R 336.1703 Loading gasoline into new stationary vessels of more than 2,000-gallon capacity at
dispensing facilities.
Rule 703. (1) It is unlawful for a person to load or allow the loading of gasoline from a delivery vessel into any
new stationary vessel of more than 2,000-gallon capacity located at any gasoline dispensing facility, unless such
stationary vessel is equipped with a permanent submerged fill pipe.
(2) It is unlawful for a person to load or allow the loading of gasoline from a delivery vessel into any new
stationary vessel of more than 2,000-gallon capacity located at a new gasoline dispensing facility or an existing
gasoline dispensing facility subject to R 336.1606(3) and (4) in any area listed in table 61, unless the stationary
vessel is controlled by a vapor balance system or an equivalent control system approved by the department.
The vapor balance system shall capture displaced gasoline vapor and air via a vaportight collection line and shall
be designed to return not less than 90% by weight of the displaced gasoline vapor from the stationary vessel to
the delivery vessel.
(3) Any stationary vessel subject to subrule (2) of this rule shall be equipped, maintained, or controlled with
both of the following:
(a) An interlocking system or procedure to ensure that the vaportight collection line is connected before any
gasoline can be loaded.
(b) A device to ensure that the vaportight collection line shall close upon disconnection so as to prevent release
of gasoline vapor.
(4) Any delivery vessel subject to subrule (2) of this rule shall be vaportight and shall be filled only at a loading
facility that is equipped with a system as required in R 336.1606(3) and (4), R 336.1609(2) and (3),
R 336.1705(2) and (3), or R 336.1706(2) and (3).
(5) A new stationary vessel at a gasoline dispensing facility that is not subject to the provisions of subrules (2)
and (3) of this rule shall be constructed in a manner that will allow the vessel to be retrofitted according to
subrules (2) and (3) of this rule.

R 336.1704 Loading gasoline into new stationary vessels of more than 2,000-gallon capacity at
loading facilities.
Rule 704. (1) It is unlawful for a person to load or allow the loading of gasoline from a delivery vessel into any
new stationary vessel of more than 2,000-gallon capacity located at any gasoline loading facility, unless the
stationary vessel is equipped with a permanent submerged fill pipe.
(2) It is unlawful for a person to load or allow the loading of gasoline from a delivery vessel into any new
stationary vessel of more than 2,000-gallon capacity located at any of the following loading facilities, unless the
stationary vessel is controlled by a vapor balance system or an equivalent control system approved by the
department:
(a) A new loading facility located in any area listed in table 61.
(b) A new loading facility located in any area not listed in table 61 that delivers gasoline to a gasoline-dispensing
facility subject to the provisions of R 336.1606(3) and (4) or R 336.1703(2) and (3).
(c) An existing loading facility subject to the provisions of R 336.1607(3) and (4).
The vapor balance system shall capture displaced gasoline vapor and air via a vaportight collection line and shall
be designed to return not less than 90% by weight of the displaced gasoline vapor from the stationary vessel to
the delivery vessel.
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(3) Any stationary vessel subject to subrule (2) of this rule shall be equipped, maintained, or controlled with all
of the following:
(a) An interlocking system or procedure to ensure that the vaportight collection line is connected before any
gasoline can be loaded.
(b) A device to ensure that the vaportight collection line shall close upon disconnection so as to prevent release
of gasoline vapor.
(c) Pressure-vacuum relief valves on aboveground stationary vessels that have a minimum pressure valve setting
of 8 ounces, if such setting does not exceed the container's maximum pressure rating.
(4) Any delivery vessel subject to subrule (2) of this rule shall be vaportight.
(5) A person responsible for the operation of all control measures required by this rule shall develop written
procedures for the operation of all control measures specified in subrule (3) of this rule, and the procedures shall
be posted in an accessible, conspicuous location near the stationary vessel.
(6) A new stationary vessel at a gasoline loading facility that is not subject to the provisions of subrules (2) and
(3) of this rule shall be constructed in a manner that allows the vessel to be retrofitted according to subrules (2)
and (3) of this rule.

R 336.1705 Loading gasoline into delivery vessels at new loading facilities handling less than
5,000,000 gallons per year.
Rule 705. (1) It is unlawful for a person to load, or allow the loading of, gasoline from a stationary vessel into
any delivery vessel at a new loading facility that has a throughput of less than 5,000,000 gallons per year, unless
the delivery vessel is filled by a submerged fill pipe.
(2) It is unlawful for a person to load, or allow the loading of, gasoline from a stationary vessel into any delivery
vessel located at either of the following loading facilities that has a throughput of less than 5,000,000 gallons per
year, unless the delivery vessel is controlled by a vapor balance system or an equivalent control system
approved by the department:
(a) A new loading facility located in any area listed in table 61.
(b) A new loading facility located in any area which is not listed in table 61 that delivers gasoline to a gasoline-
dispensing facility subject to R 336.1606 (3) and (4) or R 336.1703(2) and (3).
The vapor balance system shall capture displaced gasoline vapor and air by means of a vaportight collection line
and shall be designed to return not less than 90%, by weight, of the displaced gasoline vapor from the delivery
vessel to the stationary vessel.
(3) Any delivery vessel that is loaded at a facility subject to subrule (2) of this rule shall be equipped,
maintained, or controlled with all of the following:
(a) An interlocking system or procedure to ensure that the vaportight collection line is connected before any
gasoline can be loaded.
(b) A device to ensure that the vaportight collection line shall close upon disconnection so as to prevent the
release of gasoline vapor.
(c) A device or procedure to accomplish complete drainage before the loading device is disconnected, or a
device or procedure to prevent liquid drainage from the loading device when not in use.
(d) Pressure-vacuum relief valves that are vaportight and set to prevent the emission of displaced gasoline vapor
during the loading of the delivery vessel, except under emergency conditions.
(e) Hatch openings that are kept closed and vaportight during the loading of the delivery vessel.
(4) Any stationary vessel at a facility subject to subrule (2) of this rule shall be vaportight.
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(5) A person who is responsible for the operation of all control measures required by this rule shall develop
written procedures for the operation of all the control measures. The procedures shall be posted in an accessi-
ble, conspicuous location near the loading device.
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ADMINISTRATIVE RULES

ORR # 2000-068

DEPARTMENT OF ENVIRONMENTAL QUALITY

AIR QUALITY DIVISION

AIR POLLUTION CONTROL

Filed with the Secretary of State on March 11, 2002.
These rules take effect 7 days after filing with the Secretary of State.

(By authority conferred on the director of the department of environmental quality by sections 5503 and 5512
of 1994 PA 451, MCL 324.5503 and 324.5512, and Executive Reorganization Order No. 1995-18, MCL
324.99903)

R 336.1901, R 336.1906, R 336.1911, R 336.1930, R 336.1931, and R 336.1932 of the Michigan
Administrative Code are amended as follows:

PART 9. EMISSION LIMITATIONS AND PROHIBITIONS--MISCELLANEOUS

R 336.1901 Air contaminant or water vapor; when prohibited.
Rule 901. Notwithstanding the provisions of any other department rule, a person shall not cause or permit the
emission of an air contaminant or water vapor in quantities that cause, alone or in reaction with other air
contaminants, either of the following:
(a) Injurious effects to human health or safety, animal life, plant life of significant economic value, or property.
(b) Unreasonable interference with the comfortable enjoyment of life and property.

R 336.1906 Diluting and concealing emissions.
Rule 906. Unless prior written approval is obtained from the department, a person shall not build, erect, install,
or use any article, machine, equipment, or other contrivance if the sole purpose of the article, machine,
equipment, or other contrivance is to dilute or conceal an emission without resulting in a reduction in the total
release of air contaminants into the atmosphere. This rule does not apply to the control of odors.

R 336.1911 Malfunction abatement plans.
Rule 911. (1) Upon request of the department, a person responsible for the operation of a source of an air
contaminant shall prepare a malfunction abatement plan to prevent, detect, and correct malfunctions or
equipment failures resulting in emissions exceeding any applicable emission limitation.
(2) A malfunction abatement plan required by subrule (1) of this rule shall be in writing and shall, at a minimum,
specify all of the following:
(a) A complete preventative maintenance program, including identification of the supervisory personnel
responsible for overseeing the inspection, maintenance, and repair of air-cleaning devices, a description of the
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items or conditions that shall be inspected, the frequency of the inspections or repairs, and an identification of
the major replacement parts that shall be maintained in inventory for quick replacement.
(b) An identification of the source and air-cleaning device operating variables that shall be monitored to detect a
malfunction or failure, the normal operating range of these variables, and a description of the method of
monitoring or surveillance procedures.
(c) A description of the corrective procedures or operational changes that shall be taken in the event of a
malfunction or failure to achieve compliance with the applicable emission limits.
(3) A malfunction abatement plan required by subrule (1) of this rule shall be submitted to the department and
shall be subject to review and approval by the department. If, in the opinion of the commission, the plan does
not adequately carry out the objectives as set forth in subrules (1) and (2) of this rule, then the department may
disapprove the plan, state its reasons for disapproval, and order the preparation of an amended plan within the
time period specified in the order. If, within the time period specified in the order, an amended plan is submitted
which, in the opinion of the department, fails to meet the objective, then the department, on its own initiative,
may amend the plan to cause it to meet the objective.
(4) Within 180 days after the department approves a malfunction abatement plan, a person responsible for the
preparation of a malfunction abatement plan shall implement the malfunction abatement plan required by subrule
(1) of this rule.

R 336.1930 Emission of carbon monoxide from ferrous cupola operations.
Rule 930. (1) After December 31, 1982, it is unlawful for a person to operate a ferrous cupola that has a
melting capacity of 20 or more tons per hour located within any area listed in table 91, unless the ferrous cupola
is equipped with an afterburner control system, or equivalent, which reduces the carbon monoxide emissions
from the ferrous cupola by 90%.
(2) The emission rate of carbon monoxide from a ferrous cupola shall be determined by using reference test
method 10, unless otherwise specified by the department.
(3) A person responsible for the operation of a ferrous cupola subject to the provisions of this rule shall submit
to the commission, within 6 months after the effective date of this rule, a written program, acceptable to the
commission, for compliance with this rule or evidence of compliance with this rule. The evidence shall include
available data, control equipment specifications, or other information that demonstrates compliance. The
required control program shall demonstrate that compliance will be achieved as expeditiously as practical.
(4) The program required by subrule (3) of this rule shall include the method by which compliance with this rule
will be achieved, a complete description of new equipment to be installed, modifications to existing equipment to
be made, and a timetable that specifies, at a minimum, all of the following dates:
(a) The date equipment will be ordered.
(b) The date construction or modification of equipment will begin.
(c) The date initial start-up of equipment will begin.
(d) The date final compliance will be achieved, if not the same as the date specified in subdivision (c) of this
subrule.
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TABLE 91
Areas subject to R 336.1930

County Area

Saginaw T12N, R4E, Sections 1, 12, 13, and 24;
T12N, R5E, Sections 4, 9, and 16-21

Macomb,
Oakland, and
Wayne

Area included within the following (counter-clockwise): Lake St. Clair to 14 Mile
Road to Kelly Road north to 15 Mile Road to Hayes Road south to 14 Mile
Road to Clawson city boundary, following north Clawson city boundary to north
Royal Oak city boundary to 13 Mile Road to Evergreen Road to southern
Beverly Hills city boundary to southern Bingham Farms city boundary to southern
Franklin city boundary to Inkster Road to 8 Mile Road to western Livonia city
boundary to western Westland city boundary to western Wayne city boundary to
western and to southern Romulus city boundary including Pennsylvania Road
extended to Detroit River.

R 336.1931 Standards for municipal solid waste landfills; adoption of standards by reference.
Rule 931. (1) The provisions of 40 C.F.R. part 60, subpart Cc, §§60.30c to 60.36c (2000), are adopted by
reference in these rules. The owner or operator responsible for the operation of a municipal solid waste landfill
that is subject to the provisions of 40 C.F.R. part 60, subpart Cc, §§60.30c to 60.36c (2000), entitled
“emission guidelines and compliance schedules for municipal solid waste landfills,” shall comply with the
provisions of 40 C.F.R. part 60, subpart Cc, §§60.30c to 60.36c (2000), and shall comply with the following
schedule for increments of compliance, as specified in 40 C.F.R. part 60, subpart Cc, §60.36c, where
applicable:
(a) Within 90 days of the date of approval of the state plan by the United States environmental protection
agency, submit a design capacity report to the department.
(b) Within 90 days of the date of approval of the state plan by the United States environmental protection
agency, submit the first annual emission rate report if the design capacity of the landfill is equal to or greater than
2.5 million megagrams and 2.5 million cubic meters. Subsequent annual emission rate reports shall be submitted
to the department by March 15 of the following calendar year. Alternate 5-year emission reports allowed by 40
C.F.R. part 60, subpart WWW, §60.757 shall be submitted by March 15 of the appropriate calendar year.
(c) Within 12 months of the submittal of the annual emission rate report which first shows that the nonmethane
organic compound emission rate is equal to or greater than 50 megagrams per year, submit the final site-specific
collection and control system design plan to the department.
(d) Within 30 months of the submittal of the annual or alternate 5-year emission rate report which first shows
that the nonmethane organic compound emission rate is equal to or greater than 50 megagrams per year,
complete on-site construction or installation of the gas collection and control system and start-up operation of
gas collection and control system.
(e) Within 180 days of the completion of the on-site construction or installation of the gas collection and control
system as specified in subdivision (d) of this subrule, conduct the initial performance test of the gas collection
and control system, for systems other than utility flares. Utility flares shall meet the requirements of 40 C.F.R.
part 60, subpart A, §60.18(b).
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(f) Within 60 days of conducting the initial performance test as specified in subdivision (e) of this subrule, submit
a copy of the performance test results to the department.
(2) Alternate compliance schedules may be submitted to the department and the environmental protection
agency on a case-by-case basis for approval. An alternate compliance schedule shall meet 1 or more of the
following criteria for approval, as stated in 40 C.F.R. part 60, subpart B, §60.24(f):
(a) Unreasonable cost of control resulting from landfill age, location, or basic design.
(b) Physical impossibility of installing necessary control equipment.
(c) Other factors specific to the landfill that make application of a less stringent compliance time significantly
more reasonable.
(3) A copy of 40 C.F.R. part 60, subparts B and Cc, (2000), is available for inspection and purchase at the
Department of Environmental Quality, Air Quality Division, P.O. Box 30260, Lansing, Michigan 48909-7760,
at a cost as of the time of adoption of these rules of $66.00. Copies may also be obtained from the
Superintendent of Documents, Government Printing Office, P.O. Box 371954, Pittsburgh, Pennsylvania 15250-
7954, at a cost as of the time of adoption of these rules of $66.00, or on the United States government printing
office internet web site at http://www.access.gpo.gov.

R 336.1932 Standards for municipal solid waste combusters; adoption of standards by reference.
Rule 932. (1) The provisions of 40 C.F.R. part 60, subpart Cb, §§60.30b to 60.39b (2000), are adopted by
reference in these rules. The owner or operator of a large municipal waste combustor unit or units subject to the
provisions of 40 C.F.R. part 60, subpart Cb, §§60.30b to 60.39b (2000), entitled “emissions guidelines and
compliance schedules for municipal waste combustors,” shall comply with the provisions of 40 C.F.R. part 60,
subpart Cb, §§60.30b to 60.39b (2000), and shall comply with all of the following compliance schedules,
where applicable:
(a) The owner or operator of a large municipal waste combustor unit or units at a facility for which construction
commenced after September 1987 and before September 20, 1994, shall comply with the following compliance
schedule for controlling mercury and dioxin/furan emissions at the unit or units:
(i) By March 1, 1999, or within 6 months after the issuance of a permit to install, whichever is later, submit a
final control plan to the department.
(ii) By March 1, 1999, or within 6 months after the issuance of a permit to install, whichever is later, award the
contract for control systems or process modifications or purchase orders for components.
(iii) By June 1, 1999, or within 9 months after the issuance of a permit to install, whichever is later, initiate on-
site construction or installation of control equipment or process changes.
(iv) By August 1, 1999, or within 11 months after the issuance of a permit to install, whichever is later, complete
on-site construction of control equipment or process changes.
(v) By September 1, 1999, or within 12 months after the issuance of a permit to install, whichever is later,
complete retrofit and start-up operation of equipment.
(vi) Within 180 days after completion of retrofit as specified in paragraph (v) of this subdivision, conduct final
performance tests.
(vii) Within 90 days after conducting final performance tests as specified in paragraph (vi) of this subdivision,
submit performance test results to the department.
(b) The owner or operator of a large municipal waste combustor unit or units at a facility for which construction
commenced before September 20, 1994, shall comply with the following compliance schedule for the control of
carbon monoxide, particulate matter, cadmium, lead, sulfur dioxide, hydrochloric acid, and oxides of nitrogen
emissions at the unit or units:
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(i) By March 1, 1999, or within 6 months after the effective date of this rule, whichever is earlier, submit a final
control plan to the department.
(ii) By September 1, 1999, or within 12 months after the effective date of this rule, whichever is earlier, award
contracts for control systems or process modifications or orders for the purchase of components.
(iii) By December 1, 1999, or within 18 months after the effective date of this rule, whichever is earlier, initiate
on-site construction or installation of the air pollution control equipment or process changes.
(iv) By November 19, 2000, or within 24 months after the effective date of this rule, whichever is earlier,
complete on-site construction or installation of control equipment or process changes.
(v) By December 19, 2000, start up the air pollution control equipment for the unit or units or cease operations
of the unit or units until the retrofit of the unit or units is complete.
(vi) Within 180 days after completion of retrofit and start-up of operations as specified in paragraph (v) of this
subdivision, conduct a final performance test.
(vii) Within 90 days after conducting the final performance test as specified in paragraph (vi) of this subdivision,
submit performance test results to the department.
(c) The owner or operator of a municipal waste combustor unit or units at a facility to which the provisions of 40
C.F.R. §60.39b(c)(1)(ii) of subpart Cb apply shall permanently cease operations not later than December 19,
2000. A written closure agreement shall be submitted to the department before the closure date and shall
include the calendar date on which operations of the unit or units will permanently cease and data from
dioxin/furan emission tests in accordance with 40 C.F.R. §60.39b(c)(2) of subpart Cb.
(2) In accordance with the emission averaging and emission reduction credit trading rules, being R 336.2201 et
seq., an owner or operator of a large municipal waste combustor unit or units may engage in air emission trading
for oxides of nitrogen emissions.
(3) A copy of 40 C.F.R. part 60, subpart Cb, §§60.30b to 60.39b (2000), is available for inspection and
purchase at the Department of Environmental Quality, Air Quality Division, P.O. Box 30260, Lansing, Michigan
48909-7760, at a cost as of the time of adoption of these rules of $66.00. Copies may also be obtained from
the Superintendent of Documents, Government Printing Office, P.O. Box 371954, Pittsburgh, Pennsylvania,
15250-7954, at a cost as of the time of adoption of this rule of $66.00, or on the United States government
printing office internet web site at http://www.access.gpo.gov.
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ADMINISTRATIVE RULES

ORR # 2000-069

DEPARTMENT OF ENVIRONMENTAL QUALITY

AIR QUALITY DIVISION

AIR POLLUTION CONTROL

Filed with the Secretary of State on March 11, 2002.
These rules take effect 7 days after filing with the Secretary of State.

(By authority conferred on the director of the department of environmental quality by sections 5503 and 5512
of 1994 PA 451, MCL 324.5503 and 324.5512, and Executive Reorganization Order No. 1995-18, MCL
324.99903)

R 336.2001, R 336.2002, R 336.2003, R 336.2004, R 336.2005, R 336.2007, R 336.2011-R 336.2014, R
336.2021, R 336.2040, R 336.2041, and R 336.2060 of the Michigan Administrative Code are amended as
follows:

PART 10. INTERMITTENT TESTING AND SAMPLING

R 336.2001 Performance tests by owner.
Rule 1001. (1) The department may require the owner or operator of any source of air contaminant to conduct
acceptable performance tests, at the owner's or operator's expense, in accordance with R 336.2003 under any
1 of the following conditions:
(a) Prior to issuance of a permit to operate.
(b) The source is determined to be in violation of R 336.1301 and the potential emissions exceed 100 tons per
year.
(c) The owner or operator of the source has not submitted an acceptable performance test, in accordance with
R 336.2003, that demonstrates that the source is in compliance with the department’s rules and with the
conditions specified in the permit to install.
(d) The source of air contaminant is located in an area designated as nonattainment for 1 or more air pollutants,
and more than 12 months have expired since the date of the last performance test for such designated
nonattainment pollutants.
(e) The source of air contaminant has potential emissions in excess of 100 tons per year, is located in an area
designated as attainment for 1 or more air pollutants, and more than 36 months have expired since the date of
the last performance test for such designated attainment pollutants.
(f) After completion of a compliance program.
(2) Performance tests required by subrule (1) of this rule shall be conducted within 60 days following receipt of
written notification from the department, unless otherwise authorized by the department.
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(3) Not less than 7 days before performance tests are conducted, the owner of a source of air contaminant, or
his or her authorized agent, shall notify the department, in writing, of the time and place of the performance tests
and who shall conduct them. A representative of the department shall have the opportunity to witness these
tests.
(4) Results of performance tests shall be submitted to the department in the format prescribed by the applicable
reference test method within 60 days after the last date of the test.

R 336.2002 Performance tests by department.
Rule 1002. (1) The department may conduct performance tests in accordance with R 336.2003 at any source
of air contaminant, on behalf of the state, at a reasonable time and at the state's expense. During the conduct of
such tests, the department may obtain samples of any air contaminant and samples of any material entering or
exiting the source or air-cleaning device for the purpose of evaluating pollutant emissions with respect to process
operating conditions.
(2) The department shall provide written notification to the owner or operator of a source of the department’s
intent to conduct performance tests pursuant to subrule (1). Within 30 days of receipt of such notification, the
owner or operator shall provide, and bear the expense of, performance test facilities as specified by the
department, including the following:
(a) Sampling ports adequate for reference test methods applicable to the source.
(b) Safe sampling platforms as required.
(c) Safe access to sampling platforms.
(d) A suitable power source within 50 feet of any sampling location designated by the department.
Upon request, additional time for installing the required performance test facilities may be authorized by the
department for special situations.
(3) The owner shall not be responsible for providing sampling instruments and sensing devices.
(4) Results of performance tests shall be furnished to the owner or operator, or both, in the format prescribed
by the applicable reference test method within 60 days following the last date of the test.

R 336.2003 Performance test criteria.
Rule 1003. (1) Performance tests shall be conducted and data reduced according to the reference test methods
listed in R 336.2004, unless the department does any of the following:
(a) Specifies or approves, in specific cases, the use of a reference test method with minor changes in procedures
or equipment.
(b) Approves the use of an equivalent method.
(c) Specifies or approves the use of an alternative method if an applicable reference test method does not exist
for a specific air contaminant or source of air contaminant.
(2) A performance test shall consist of a minimum of 3 separate samples of a specific air contaminant conducted
within a 36-hour period, unless otherwise authorized by the department. Each of the 3 separate samples shall be
obtained while the source is operating at a similar production level. For the purpose of determining compliance
with an applicable emission limit, rule, or permit condition, the arithmetic mean of results of the 3 samples shall
apply. If a sample is accidentally lost or conditions occur in which 1 of the 3 samples must be discontinued
because of forced shutdown, failure of an irreplaceable portion of the sampling train, extreme meteorological
conditions, or other circumstances beyond the owner's or operator's control, then compliance may, upon the
approval of the department, be determined using the arithmetic mean of the results of 2 samples.
(3) All performance tests shall be conducted while the source of air contaminant is operating at maximum routine
operating conditions, or under such other conditions, within the capacity of the equipment, as may be requested



2002 MR 5 – April 1, 2002

62

by the department. Other conditions may include source operating periods of start-up, shutdown, or such other
operations, excluding malfunction, specific to certain sources. Routine operating conditions shall also include
those specified within a permit to install or a permit to operate. The owner or operator shall make available to
the department such records as may be necessary to determine the conditions of source operation that occurred
during the period of time of the performance test.
(4) For any source that is subject to an emission limitation calculated to 50% excess air, the multipoint,
integrated sampling procedure of method 3 shall be used for gas analysis. For all other sources that require a
determination of the molecular weight of the exhaust, any optional sampling procedure of method 3 may be
used. Alternatives or modifications to procedures are subject to the approval of the department.
(5) For reference test methods 5B and 5C, the minimum volume per sample shall be 30 cubic feet of dry gas
corrected to standard conditions (70 degrees Fahrenheit, 29.92 in. Hg.). Minimum sample time shall be 60
minutes, which may be continuous or a combination of shorter sampling periods for sources that operate in a
cyclic manner. Smaller sampling times or sample volumes, when necessitated by process variables or other
factors, may be approved by the department.

R 336.2004 Appendix A; reference test methods; adoption of federal reference test methods.
Rule 1004. (1) The following federal reference test methods, described in the provisions of 40 C.F.R. part 60,
appendix A (2000), are the reference test methods for performance tests required pursuant to the provisions of
this part:
(a) Method 1 - Sample and velocity traverse for stationary sources.
(b) Method 1A - Sample and velocity traverses for stationary sources with small stacks or ducts.
(c) Method 2 - Determination of stack gas velocity and volumetric flow rate (type-S pitot tube).
(d) Method 2A - Direct measurement of gas volume through pipes and small ducts.
(e) Method 2C - Determination of stack gas velocity and volumetric flow rate in small stacks and ducts
(standard pitot tube).
(f) Method 2D - Measurement of gas volumetric flow rates in small pipes and ducts.
(g) Method 3 - Gas analysis for the determination of dry molecular weight.
(h) Method 4 - Determination of moisture content in stack gases.
(i) Method 6 - Determination of sulfur dioxide emissions from stationary sources.
(j) Method 7 - Determination of nitrogen oxide emissions from stationary sources.
(k) Method 8 - Determination of sulfuric acid mist and sulfur dioxide emissions from stationary sources.
(l) Method 9 - Visual determination of the opacity of emissions from stationary sources.
(m) Method 10 - Determination of carbon monoxide emissions from stationary sources.
(n) Method 10B - Determination of carbon monoxide emissions from stationary sources.
(o) Method 18 - Measurement of gaseous organic compound emissions by gas chromatography.
(p) Method 21 - Determination of volatile organic compound leaks.
(q) Method 24 - Determination of volatile matter content, water content, density, volume solids and weight
solids of surface coatings.
(r) Method 24A - Determination of volatile matter content and density of printing inks and related coatings.
(s) Method 25 - Determination of total gaseous nonmethane organic emissions as carbon.
(t) Method 25A - Determination of total gaseous organic concentration using a flame ionization analyzer.
(2) The reference test methods listed in subrule (1) of this rule are adopted by reference in this rule. Copies of
the test methods may be inspected at the Lansing office of the air quality division of the department of
environmental quality. A copy of title 40 of the Code of Federal Regulations, part 60, appendix A, may be
obtained from the Department of Environmental Quality, Air Quality Division, P.0. Box 30260, Lansing,
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Michigan 48909-7760; from the Superintendent of Documents, United States Government Printing Office, P.O.
Box 371954, Pittsburgh, Pennsylvania 15250-7954, at a cost at the time of adoption of these rules of $66.00;
or on the United States government printing office internet web site at http://www.access.gpo.gov.
(3) All alternatives that are subject to the approval of the administrator in the adopted federal reference methods
are subject to the approval of the department.
(4) Determinations of compliance with visible emission standards for stationary sources shall be conducted as
specified in reference test method 9 or other alternative method approved by the department, with the following
exceptions:
(a) Visible emissions from a scarfing operation at a steel manufacturing facility shall be determined as specified in
reference test method 9A, which is described in R 336.2030.
(b) Visible emissions from a coke oven pushing operation and fugitive coke oven visible emissions shall be
determined as specified in reference test method 9B, which is described in R 336.2031.
(c) Visible emissions, fugitive and nonfugitive, from basic oxygen furnace operations, hot metal transfer
operations, and hot metal desulfurization operations shall be determined as specified in reference method 9C,
which is described in R 336.2032.
(5) Determinations of particulate emission rates for stationary sources shall be conducted as specified in 1 or
more of the following reference test methods:
(a) Reference test method 5B, which is described in R 336.2011.
(b) Reference test method 5C, which is described in R 336.2012.
(c) Reference test method 5D, which is described in R 336.2013.
(d) Reference test method 5E, which is described in R 336.2014.
(e) "Standard Methods for the Examination of Water and Wastewater," (14th edition), section 208C, as
described and modified in R 336.2033.
(6) Determinations of total gaseous nonmethane organic emissions as carbon, using the alternate version of
federal reference test method 25 incorporating the Byron analysis, shall be conducted as specified in R
336.2006.

R 336.2005 Reference test methods for delivery vessels.
Rule 1005. (1) The following reference test method shall be used to pressure and vacuum test delivery vessel
tanks for vaportightness:
(a) Principle. Pressure and vacuum are applied to the compartments of gasoline delivery vessel tanks and the
change in pressure vacuum is recorded after a specified period of time.
(b) Applicability. This method is applicable to determining the leak tightness of gasoline delivery vessel tanks in
use and equipped with vapor collection equipment.
(c) Apparatus. The following apparatus shall be used:
(i) Pressure source. Pump or compressed gas cylinder of air or inert gas sufficient to pressurize the delivery
vessel tank to 0.9 pounds per square inch (24.9 inches of water) above atmospheric pressure.
(ii) Regulator. Low-pressure regulator for controlling pressurization of the delivery vessel tank.
(iii) Vacuum source. Vacuum pump capable of evacuating the delivery vessel tank to 0.4 pounds per square
inch (11.1 inches of water) below atmospheric pressure.
(iv) Manometer. Liquid manometer, or equivalent, capable of measuring up to 0.9 pounds per square inch (24.9
inches of water) gauge pressure within 0.003 pounds per square inch (0.1 inches of water) precision.
(v) Test cap for vapor recovery hose fittings. This cap shall have a tap for manometer connection and a fitting
with a shutoff valve for connection to the pressure (vacuum) supply hose.
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(vi) Pressure (vacuum) relief valves. The test apparatus shall be equipped with an in-line pressure (vacuum)
relief valve set to activate at 1 pound per square inch (27.7 inches of water) above atmospheric pressure or 0.4
pounds per square inch (11.1 inches of water) below atmospheric pressure, with a capacity equal to the
pressurizing or evacuating pumps.
(vii) Caps for liquid delivery line.
(viii) Pressure (vacuum) supply hose.
(d) Pretest conditions. Both of the following pretest conditions shall be complied with:
(i) Purging of vapor. The delivery vessel tank shall be purged of gasoline vapors and tested empty. The tank
may be purged by any safe method, such as flushing with diesel fuel or heating fuel.
(ii) Location. The delivery vessel tank shall be tested where it will be protected from direct sunlight.
(e) Test procedure. The following test procedure shall be complied with:
(i) The dome covers are to be opened and then closed.
(ii) Connect static electrical ground connections to the tank. Attach the delivery and vapor hoses, remove the
delivery elbows, and plug the liquid delivery fittings.
(iii) Attach the test cap to the vapor recovery line of the delivery vessel tank.
(iv) Connect compartments of the tank internally to each other if possible. If not possible, each compartment
shall be tested separately.
(v) Connect the pressure (vacuum) supply hose and the pressure (vacuum) relief valve to the shutoff valve.
Attach the pressure source to the hose. Attach a manometer to the pressure tap.
(vi) Open the shutoff valve in the vapor recovery hose cap. Applying air pressure slowly, pressurize the tank or,
alternatively, the first compartment to 0.6 pounds per square inch (16.6 inches of water) above atmospheric
pressure.
(vii) Close the shutoff valve and allow the pressure in the delivery vessel tank to stabilize, adjusting the pressure
if necessary to maintain 0.6 pounds per square inch (16.6 inches of water) above atmospheric pressure. When
the pressure stabilizes, record the time and initial pressure.
(viii) At the end of 5 minutes, record the time and final pressure.
(ix) Disconnect the pressure source from the pressure (vacuum) supply hose, and slowly open the shutoff valve
to bring the tank to atmospheric pressure.
(x) Connect the vacuum source to the pressure (vacuum) supply hose.
(xi) Slowly evacuate the tank or, alternatively, the first compartment to 0.2 pounds per square inch (5.5 inches
of water) below atmospheric pressure.
(xii) Close the shutoff valve and allow the pressure in the delivery vessel tank to stabilize, adjusting the pressure
if necessary to maintain 0.2 pounds per square inch (5.5 inches of water) below atmospheric pressure. When
the pressure stabilizes, record the time and initial pressure.
(xiii) At the end of 5 minutes, record the time and final pressure.
(xiv) Repeat the procedures in paragraphs (v) to (xiii) of this subdivision for each compartment if they were not
interconnected.
(f) Alternative test methods. Techniques or apparatus other than those specified in subdivisions (c) to (e) of this
subrule may be used for purging and pressurizing the delivery vessel tanks, if prior approval is obtained from the
department. Such approval will be based upon demonstrated equivalency to the method specified in this
subrule.
(2) The following reference test method shall be used to detect gasoline vapor leaks by a combustible gas
detector:
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(a) Principle. A combustible gas detector is used to indicate any incidence of leakage from gasoline delivery
vessel tanks and vapor control systems. This qualitative monitoring procedure is an enforcement tool to confirm
the continuing existence of leak-tight conditions.
(b) Applicability. This method is applicable to determining leak-tightness of gasoline delivery vessel tanks during
loading without taking the delivery vessel tank out of service. The method is applicable only if the vapor control
system does not create back pressure in excess of the pressure limits of the delivery vessel tank compliance leak
test. For vapor control systems, this method is applicable to determining leak-tightness at any time.
(c) Apparatus and specifications. The following apparatus shall be used:
(i) Manometer. Liquid manometer, or equivalent, capable of measuring up to 0.9 pounds per square inch (24.9
inches of water) gauge pressure within 0.003 pounds per square inch (0.1 inches of water) precision.
(ii) Combustible gas detector. A portable hydrocarbon gas analyzer with associated sampling line and probe
which complies with all of the following provisions:
(A) Safety. The device is certified as safe for operation in explosive atmospheres.
(B) Range. The device shall have a minimum range of 0 to 100% of the lower explosive limit (LEL) as propane.
(C) Probe diameter. The sampling probe shall have an internal diameter of 0.625 centimeters (1/4 inch).
(D) Probe length. The probe sampling line shall be of sufficient length for easy maneuverability during testing.
(E) Response time. The response time for full-scale deflection shall be less than 8 seconds for a detector with a
sampling line and probe attached.
(d) Test procedure. The following test procedure shall be complied with:
(i) Pressure. Place a pressure tap in the terminal, plant, or service station vapor control system as close as
possible to the connection with the delivery vessel tank. Record the pressure periodically during testing.
(ii) Calibration. Calibrate the combustible gas detector with 2.2% propane, by volume, in air for 100% lower
explosive limit response.
(iii) Monitoring procedure. During loading or unloading, check the periphery of all potential sources of leakage
of the delivery vessel tank and of the terminal, plant, or service station vapor collection system with a
combustible gas detector. The check shall comply with the following procedure:
(A) Probe distance. The probe inlet shall be 2.5 centimeters from the potential leak source.
(B) Probe movement. Move the probe slowly (2.0 centimeters per second). If there is any meter deflection at a
potential leak source, move the probe to locate the point of highest meter response.
(C) Probe position. As much as possible, the probe inlet shall be positioned in the path of (parallel to) the vapor
flow from a leak.
(D) Wind. Attempt, as much as possible, to block the wind from the area being monitored.
(iv) Recording. Record the highest detector reading and location for each incidence of leakage.

R 336.2007 Alternate version of procedure L, referenced in R 336.2040(10).
Rule 1007. (1) The alternate version of procedure L is as follows:
1. Introduction.
1.1 Applicability. This procedure is applicable for determining the input of volatile organic compounds (voc),
measured as equivalent propane as measured by a flame ionization instrument. It is intended to be used as a
segment in the development of liquid/gas protocols for determining voc capture efficiency (ce) for surface
coating and printing operations.
1.2 Principle. The amount of voc introduced to the process (l) is the sum of products of the weight (w) of each
voc containing liquid (ink, paint, solvent, or similar material) used and its voc content (v), corrected for a
response factor (rf) to allow the input to be calculated in terms of propane, the same calibration gas used in the
gaseous voc measurements. A sample of each coating used is distilled to separate the voc fraction. The distillate



2002 MR 5 – April 1, 2002

66

is used to prepare a known standard for analysis by a flame ionization analyzer (fia), calibrated against propane,
to determine its rf.
2. Apparatus and reagents.
2.1 Liquid weight.
2.1.1 Balances/digital scales. To weigh drums of voc containing liquids to within 0.2 lb.
2.1.2 Volume measurement apparatus (alternative). Volume meters, flow meters, density measurement
equipment, or similar material, as needed to achieve the same accuracy as direct weight measurements.
2.2 Response factor (rf) determination (fia technique). The voc distillation and tedlar gas bag generation systems
apparatus are shown in figures 1 and 2. The following equipment is required:
2.2.1 Sample collection can. An appropriately sized metal can to collect voc-containing materials. The can shall
be constructed in such a way that it can be grounded to the coating container.
2.2.2 Needle valves. To control gas flow.
2.2.3 Regulators. For fia, calibration, dilution, and sweep gas cylinders.
2.2.4 Tubing and fittings. Teflon and stainless steel tubing and fittings with diameters and lengths and sizes
determined by connection requirements of the equipment.
2.2.5 Thermometer. Capable of measuring the temperature of the hot water and oil baths to within 1 degree
Celsius.
2.2.6 Analytical balance. To measure plus or minus 0.01 mg.
2.2.7 Microliter syringe. 10-microliter size.
2.2.8 Vacuum and pressure manometers. 0 to 760 mm (0 to 30 in.) hg. U-tube manometer, vacuum or
pressure.
2.2.9 Hot oil bath, with stirring hot plate. Capable of heating and maintaining a distillation vessel at 110 plus or
minus 3 degrees Celsius.
2.2.10 Vacuum/water aspirator. A device capable of drawing a vacuum to within 20 mm hg from absolute.
2.2.11 Rotary evaporator system. Complete with folded inner coil, vertical style condenser, rotary speed
control, and teflon sweep gas delivery tube with valved inlet. Buchi rotavapor or equivalent.
2.2.12 Ethylene glycol cooling/circulating bath. Capable of maintaining the condenser coil fluid at minus 10
degrees Celsius.
2.2.13 Dry gas meter. For the precise measurement of dilution gas volume. It shall be calibrated to a primary
standard, either spirometer or bubble meter.
2.2.14 Activated charcoal/mole sieve trap. To remove any trace level of organics picked up from the dry gas
meter.
2.2.15 Gas coil heater. Sufficient length of 0.125-inch stainless steel tubing to allow heating of the dilution gas to
near the water bath temperature before entering the volatilization vessel.
2.2.16 Water bath, with stirring hot plate. Capable of heating and maintaining a volatilization vessel and coil
heater at a temperature of 100 plus or minus 5 degrees Celsius.
2.2.17 Volatilization vessel. 50-milliliter midget impinger fitted with a septum top and loosely filled with glass
wool to increase volatilization surface.
2.2.18 Tedlar gas bag. Capable of holding 30 liters of gas, flushed clean with zero air, leak tested and
evacuated.
2.2.19 Cylinder of compressed zero air. Used to supply dilution air for making the tedlar bag gas samples.
2.2.20 Cylinder of compressed thc free n2. Used as sweep gas in the rotary evaporator system.
2.2.21 Organic concentration analyzer. An fia with a span value of 1.5 times the expected concentration as
propane; however, other span values may be used if it can be demonstrated that they would provide more
accurate measurements. The fia instrument shall be the same instrument used in the gaseous analyses adjusted
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with the same fuel, combustion air, and sample backpressure (flowrate) settings. The system shall be capable of
meeting or exceeding the following specifications:
2.2.21.1 Zero drift. Less than plus or minus 3.0% of the span value.
2.2.21.2 Calibration drift. Less than plus or minus 3.0% of span value.
2.2.21.3 Calibration error. Less than plus or minus 5.0% of the calibration gas value.
2.2.22 Integrator/data acquisition system. An analog or digital device or computerized data acquisition system
used to integrate the fia response or compute the average response and record measurement data. The minimum
data sampling frequency for computing average or integrated values is 1 measurement value every 5 seconds.
The device shall be capable of recording average values at least once per minute.
2.2.23 Chart recorder (optional). A chart recorder or similar device is recommended to provide a continuous
analog display of the measurement results during the liquid sample analysis.
2.2.24 Calibration and other gases. For calibration, fuel, and combustion air, if required, contained in
compressed gas cylinders. All calibration gases shall be traceable to NIST standards and shall be certified by
the manufacturer to plus or minus 1% of the tag value. Additionally, the manufacturer of the cylinder should
provide a recommended shelf life for each calibration gas cylinder over which the concentration does not change
more than plus or minus 2% from the certified value. For calibration gas values that are not generally available,
alternative methods for preparing calibration gas mixtures, such as dilution systems, may be used with prior
approval.
2.2.24.1 Fuel. 99.995% hydrogen, 40% hydrogen/60% helium, or 40% hydrogen/ 60% nitrogen. The fia
manufacturer's recommended fuel shall be used. An attempt shall be made to avoid fuels with oxygen to avoid
an oxygen synergism effect that reportedly occurs when oxygen concentration varies significantly from a mean
value.
2.2.24.2 Carrier gas. High purity air with less than 1 ppm of organic material (as propane) or less than 0.1% of
the span value, whichever is greater.
2.2.24.3 Fia linearity calibration gases. Low-, mid-, and high-range gas mixture standards with a nominal
propane concentration of 20 to 30, 45 to 55, and 70 to 80% of the span value in air, respectively. Other
calibration values and other span values may be used if it can be shown that more accurate measurements would
be achieved.
2.2.24.4 System calibration gas. Gas mixture standard which contains propane in air and which approximates
the voc concentration expected for the tedlar gas bag samples.
3. Determination of liquid input weight. A capture efficiency test shall consist of not less than 3 sampling runs.
Each run shall cover at least 1 complete production or processing cycle or shall be at least 1 hour in duration.
For automotive surface coating operations, the sampling time per run shall be based on coating a minimum of 3
representative vehicles.
3.1 Weight difference. Determine the amount of material introduced to the process as the weight difference of
the feed material before and after each sampling run. In determining the total voc-containing liquid usage,
account for all of the following:
(a) The initial (beginning) voc-containing liquid mixture.
(b) Any solvent added during the test run.
(c) Any coating added during the test run.
(d) Any residual voc-containing liquid mixture remaining at the end of the sample run.
3.1.1 Identify all points where voc-containing liquids are introduced to the process. To obtain an accurate
measurement of voc-containing liquids, start with an empty fountain, if applicable. After completing the run,
drain the liquid in the fountain back into the liquid drum, if possible, and weigh the drum again. Weigh the voc-
containing liquids to plus or minus 0.5% of the total weight (full) or plus or minus 0.1% of the total weight of
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voc-containing liquid used during the sample run, whichever is less. If the residual liquid cannot be returned to
the drum, drain the fountain into a preweighed empty drum to determine the final weight of the liquid.
3.1.2 If it is not possible to measure a single representative mixture, then weigh the various components
separately, for example, if solvent is added during the sampling run, weigh the solvent before it is added to the
mixture. If a fresh drum of voc-containing liquid is needed during the run, then weigh both the empty drum and
the fresh drum.
3.2 Volume measurement (alternative). If direct weight measurements are not feasible, the tester may use
volume meters, flow rate meters, and density measurements to determine the weight of liquids that are used if it
can be demonstrated that the technique produces results equivalent to the direct weight measurements. If a
single representative mixture cannot be measured, measure the components separately.
4. Determination of voc content in input liquids.
4.1 Collection of liquid samples.
4.1.1 Collect a 1-pint or larger sample of the voc-containing liquid mixture at each application location at the
beginning and end of each test run. A separate sample shall be taken of each voc-containing liquid that is added
to the application mixture during the test run. If a fresh drum is needed during the sampling run, then obtain a
sample from the fresh drum.
4.1.2 When collecting the sample, ground the sample container to the coating drum. Fill the sample container as
close to the rim as possible to minimize the amount of headspace.
4.1.3 After the sample is collected, seal the container so the sample cannot leak out or evaporate.
4.1.4 Label the container to identify clearly the contents.
4.2 Distillation of voc.
4.2.1 Assemble the rotary evaporator as shown in figure 1.
4.2.2 Leak check the rotary evaporation system by aspirating a vacuum of approximately 20 mm hg from
absolute. Close up the system and monitor the vacuum for approximately 1 minute. If the vacuum falls more than
125 mm hg in 1 minute, repair leaks and repeat.
4.2.3 Deposit approximately 20 mls of the sample (inks, paints, or similar material) into the rotary evaporation
distillation vessel.
4.2.4 Turn off the aspirator and gradually apply a vacuum to the evaporator of within 20 mm hg.
4.2.5 Begin heating the vessel at a rate of 2 to 3 degrees Centigrade per minute, maintaining the vacuum
specified in 4.2.3. Care shall be taken to prevent material bumping from the distillation flask.
4.2.6 Continue heating until a temperature of 110 degrees Centigrade is achieved and maintain this temperature
for not less than 10 minutes or until the sample has dried in the distillation flask.
4.2.7 Slowly introduce the n2 sweep gas through the purge tube and into the distillation flask, taking care to
maintain not less than 125 mm hg vacuum at all times.
4.2.8 Continue sweeping the remaining solvent voc from the distillation flask and condenser assembly for 10
minutes or until all traces of condensed solvent are gone from the vessel and the still head.
4.2.9 Disassemble the apparatus and transfer the distillate to a labeled sealed vial.
4.3 Preparation of voc standard bag sample.
4.3.1 Assemble the bag sample generation system as shown in figure 2 and bring the water bath up to a near-
boiling temperature.
4.3.2 Inflate the tedlar bag and perform a leak check on the bag.
4.3.3 Evacuate the bag and close the bag inlet valve.
4.3.4 Record the current barometric pressure.
4.3.5 Record the starting reading on the dry gas meter, open the bag inlet valve, and start the dilution zero air
flowing into the tedlar bag at approximately 2 liters per minute.
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4.3.6 The bag sample voc concentration shall be similar to the gaseous voc concentration measured in the
exhaust gas ducts. The amount of liquid voc required can be approximated using the equations in section 6, the
gaseous voc measurement results in terms of propane, and an assumed response factor of 1.0. Let cc3 equal the
exhaust gas concentration in terms of propane and rf=1.0. Calculate cvoc. Let bv = 20 liters and calculate ml, the
approximate quantity of liquid to be used to prepare the bag gas sample.
4.3.7 Quickly withdraw an aliquot (approximately 5 microliters) of sample from the distillate vial with the
microliter syringe and record its weight from the analytical balance to the nearest 0.01 Mg.
4.3.8 Inject the contents of the syringe through the septum of the volatilization vessel into the glass wool inside
the vessel.
Reweigh and record the tare weight of the now empty syringe.
4.3.10 Record the pressure and temperature of the dilution gas as it is passed through the dry gas meter, as
shown in the figure 2 diagram.
4.3.11 After approximately 20 liters of dilution gas have passed into the tedlar bag, close the valve to the
dilution air source and record the exact final reading on the dry gas meter.
4.3.12 The gas bag is then analyzed by fia within 1 hour of bag preparation in accordance with the procedures
contained in section 4.4.
4.4 Determination of voc response factor.
4.4.1 Start up the fia instrument using the same settings as used for the gaseous voc measurements.
4.4.2 Perform the fia analyzer calibration and linearity checks according to the procedure in section 5.1. Record
the responses to each of the calibration gases and the back-pressure setting of the fia.
4.4.3 Connect the tedlar bag sample to the fia sample inlet and record the bag concentration in terms of
propane. Continue the analysis until a steady reading is obtained for not less than 30 seconds. Record the final
reading and proceed with the calculation of the response factor.
4.5 Determination of coating voc content as voc (vu).
4.5.1 Determine the voc content of the coatings used in the process using EPA method 24 or 24a as applicable.
5. Calibration and quality assurance.
5.1 Fia calibration and linearity check. Make necessary adjustments to the air and fuel supplies for the fia and
ignite the burner. Allow the fia to warm up for the period recommended by the manufacturer. Inject a calibration
gas into the measurement system and adjust the back-pressure regulator to the value required to achieve the
flow rates specified by the manufacturer. Inject the zero- and the high-range calibration gases and adjust the
analyzer calibration to provide the proper responses. Inject the low- and mid-range gases and record the
responses of the measurement system. The calibration and linearity of the system are acceptable if the responses
for all 4 gases are within 5% of the respective gas values. If the performance of the system is not acceptable,
repair or adjust the system and repeat the linearity check. Conduct a calibration and linearity check after
assembling the analysis system and after a major change is made to the system. A calibration curve consisting of
zero gas and 2 calibration levels shall be performed at the beginning and end of each batch of samples.
5.2 Systems drift checks. After each sample, repeat the system calibration checks in section 5.1 before any
adjustments to the fia or measurement system are made. If the zero or calibration drift is more than plus or minus
3% of the span value, discard the result and repeat the analysis.
5.3 Quality control. A minimum of 1 sample in each batch shall be distilled and analyzed in duplicate as a
precision control. If the results of the 2 analyzed differ by more than plus or minus 10% of the mean, then the
system shall be reevaluated and the entire batch shall be redistilled and analyzed.
6. Calculations.
6.1 Bag sample volume, Bv.
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Where:
Bv = Bag sample volume in standard liters.
Mv = Indicated dry gas meter volume, in liters.
TSTD = 2930K.
TM = Meter gas temperature, in 0K.
PM = Meter gas pressure, in mm Hg absolute.
PSTD = 760 mm Hg.

6.2 Bag sample voc concentration, as voc, Cvoc.
Cvoc = Ml/Bv

Where:
Cvoc = Bag sample voc concentration, as voc, mg/std. liters.
Ml = Weight of voc liquid injected, mg.

6.3 Bag sample voc concentration, as propane, Cc3.
Cc3 = Rc3*K

Where:
Cc3 = Bag sample voc concentration, as propane, mg C3/std. liter.
Rc3 = FIA reading for bag gas sample, ppm propane.

K =  Conversion factor,  0.00183 
mg propane / std.  liter

ppm propane
6.4 Response factor, RF.
RF = Cvoc/Cc3

Where:
RF = Response factor, weight voc/weight propane.

6.5 Total voc content of the input voc containing liquid, as propane, L.
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Where:
L = Total voc content of liquid input, calculate as propane, kg.
VIJ = Initial voc weight fraction of voc liquid J.
VFJ = Final voc weight fraction of voc liquid J.
VAJ = Voc weight fraction of voc liquid J added during the test.
WIJ = Weight of voc containing liquid J at beginning of test, kg.
WFG = Weight of voc containing liquid J at end of test, kg.
WAJ = Weight of voc containing liquid J added during the test, kg.
RFJ = Response factor for voc in liquid J, weight voc/weight propane.
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FIGURE 1. VOC Distillation Apparatus
Paint Solvent Distillation Schematic
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FIGURE 2. Bag Sample Generation System

Sample Preparation Equipment Schematic
Response Factor Determination Procedure
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R 336.2011 Reference test method 5B.
Rule 1011. Reference test method 5B, in-stack filtration method, reads as follows:
(a) The principle, applicability, and performance test criteria are as follows:
(i) Principle. Particulate matter is withdrawn isokinetically from the source and collected on solid filtering media
maintained at stack temperature. The particulate matter mass is determined gravimetrically after removal of
uncombined water.
(ii) Applicability. This method is applicable for the determination of particulate emissions from stationary sources
as identified in table 31 of R 336.1331. The method is also applicable when specifically provided for in the
department’s rules, orders, a permit to install, or a permit to operate.
(iii) Performance test criteria:
(A) A performance test shall consist of a minimum of 3 separate samples of a specific air contaminant
conducted within a 36-hour period, unless otherwise authorized by the department. Each of the 3 separate
samples shall be obtained while the source is operating at a similar production level. For the purpose of
determining compliance with an applicable emission limit, rule, or permit condition, the arithmetic mean of results
of the 3 samples shall apply. If a sample is accidentally lost or conditions occur in which 1 of the 3 samples must
be discontinued because of forced shutdown, failure of an irreplaceable portion of the sampling train, extreme
meteorological conditions, or other circumstances beyond the owner's or operator's control, compliance may,
upon the approval of the department, be determined using the arithmetic mean of the results of 2 samples.
(B) For any source that is subject to an emission limitation calculated to 50% excess air, the multipoint,
integrated sampling procedure of R 336.2004(1)(c) shall be used for gas analysis. For All other sources that
require a determination of the molecular weight of the exhaust, any optional sampling procedure of
R 336.2004(1)(c) may be used. Alternatives or modifications to procedures are subject to the approval of the
department.
(C) The minimum volume per sample shall be 30 cubic feet of dry gas corrected to standard conditions (70
degrees Fahrenheit, 29.92 inches mercury). Minimum sample time shall be 60 minutes, which may be
continuous or a combination of shorter sampling periods for sources that operate in a cyclic manner. Smaller
sampling times or sample volumes, when necessitated by process variables or other factors, may be approved
by the department.
(D) For any source whose emission control device alters the moisture content of the exhaust gas, a moisture
determination shall be performed in a location upstream from the emission control device and in accordance
with R 336.2004(1)(d) or an alternative method approved by the department.
(b) The following provisions apply to apparatus:
(i) Sampling train. A schematic of the sampling train used in this method is shown in figure 102. Construction
details for many, but not all, of the train components are given in APTD-0581. (See subdivision (g)(ii) of this
rule.) For changes from the APTD-0581 document and for allowable modifications to figure 102, consult with
the department.
The operating and maintenance procedures for many, but not all, of the sampling train are described in APTD-
0576. (See subdivision (g)(iii) of this rule.) Since correct usage is important in obtaining valid results, all users
shall read APTD-0576 and adopt the applicable operating and maintenance procedures outlined in it, unless
otherwise specified herein. The sampling train consists of the following components:
(A) Probe nozzle. Stainless steel (316) or glass with sharp, tapered leading edge. The angle of taper shall be
less than 30 degrees and the taper shall be on the outside to preserve a constant internal diameter. The probe
nozzle shall be of the button-hook design, unless otherwise specified by the department. If made of stainless
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steel, the nozzle shall be constructed from seamless tubing. Other materials of construction may be used, subject
to the approval of the department.
A range of nozzle sizes suitable for isokinetic sampling shall be available, for example, 0.32 to 1.27 cm (1/8 to
1/2 in. - or larger if higher volume sampling trains are used - inside diameter (ID) nozzles in increments of 0.16
cm (1/16 in.). Each nozzle shall be calibrated according to the procedures outlined in subdivision (e) of this rule.
(B) Probe liner. Interior surface may be constructed of stainless steel (no specific grade), glass, teflon, or such
other material that maintains proper flow at the stack conditions experienced.
(C) Pitot tube. Type S, as described in section 2.1 of method 2, or other device approved by the department.
The pitot tube shall be attached to the probe, as shown in figure 102, to allow constant monitoring of the stack
gas velocity. The impact (high pressure) opening plane of the pitot tube shall be even with or above the nozzle
entry plane (see method 2, figure 2-6b) during sampling. The type S pitot tube assembly shall have a known
coefficient, determined as outlined in section 4 of method 2.
(D) Differential pressure gauge. Incline manometer or equivalent devices (2) as described in section 2.2 of
method 2. One manometer shall be used for velocity head ( p) readings and the other shall be used for orifice
differential pressure readings.
(E) Filter holders. Two separate filter holders in series or 1 filter holder with separate filter supports and seals
for 2 filters. One filter holder with 2 filters held in contact with each other is not acceptable. Materials of
construction may be stainless steel (316), glass, teflon, or such other material approved by the department.
(F) Filter heating system. Auxiliary heating of the filter media is not acceptable. For saturated stack gases, the
operator may opt to use filters that do not blind when wet and that do not require heating (see subdivision
(c)(i)(A) of this rule).
(G) Condenser. The following system shall be used to determine the stack gas moisture content: Three
impingers connected in series with leak-free ground glass fittings or any similar leak-free noncontaminating
fittings. All impingers shall be of the Greenburg-Smith design and shall be modified by replacing the tip with a
1.3 cm (1/2 in.) ID glass tube extending to about 1.3 cm (1/2 in.) from the bottom of the flask. Modifications,
such as using flexible connections between the impingers or using materials other than glass, are permitted,
subject to the approval of the department. The first impinger shall contain a known quantity of water
(subdivision (d)(i)(C) of this rule); the second shall be empty; and the third shall contain a known weight of silica
gel or equivalent desiccant.
Alternatively, any system that cools the sample gas stream and allows measurement of the water condensed and
moisture leaving the condenser, each to within 1 ml or 1 g, may be used, subject to the approval of the
department. In any case, the means for measuring the moisture leaving the condenser shall be by passing the
sample gas stream through a tared silica gel, or equivalent desiccant, trap with exit gases kept below 20 degrees
Centigrade (68 degrees Fahrenheit) and determining the weight gain.
If a determination of the particulate matter collected in the impingers is required by the department’s rules, a
permit to install, or a permit to operate, the impinger system described above shall be used without modification.
Contact the department as to the sample recovery and analysis of the impinger contents.
(H) Metering system. Vacuum gauge, leak-free pump, thermometers capable of measuring temperature to
within 3 degrees Centigrade (5.4 degrees Fahrenheit), dry-gas meter capable of measuring volume to within
2%, and related equipment as shown in figure 102. Other metering systems capable of maintaining sampling
rates within 10% of isokinetic and capable of determining sample volumes to within 2% may be used, subject to
the approval of the department. When the metering system is used in conjunction with a pitot tube, the system
shall enable checks of isokinetic rates.
Sampling trains utilizing metering systems designed for higher flow rates than those described in APTD-0581 or
APTD-0576 may be used if the specifications of this method are met.
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(I) Barometer. Mercury, aneroid, or other barometer capable of measuring atmospheric pressure to within 2.5
mm Hg (0.1 in. Hg). In many cases, the barometric reading may be obtained from a nearby national weather
service station. In this case, the station value, which is the absolute barometric pressure, shall be requested and
an adjustment for elevation differences between the weather station and sampling point shall be applied at a rate
of minus 2.5 mm Hg (0.1 in. Hg) per 30 M (100 ft.) elevation increase or vice versa for elevation decrease.
(J) Gas density determination equipment. Temperature sensor and pressure gauge, as described in sections 2.3
and 2.4 of method 2, and gas analyzer, if necessary, as described in method 3. The temperature sensor shall,
preferably, be permanently attached to the pitot tube or sampling probe in a fixed configuration such that the tip
of the sensor extends beyond the leading edge of the probe sheath and does not touch any metal. Alternatively,
the sensor may be attached just prior to use in the field. Note, however, that if the temperature sensor is
attached in the field, the sensor shall be placed in an interference-free arrangement with respect to the type S
pitot tube openings (see method 2, figure 2-7). As a second alternative, if a difference of not more than 1% in
the average velocity measurement is to be introduced, the temperature gauge need not be attached to the probe
or pitot tube. This alternative is subject to the approval of the department.
“Construction Details of Isokinetic Source Sampling Equipment,” APTD-0581, April 1971 (PB203-060-LL),
and “Maintenance, Calibration, and Operation of Isokinetic Source Sampling Equipment,” APTD-0576, March
1972 (PB209-022-LL), are adopted by reference in this rule. Copies of these documents may be inspected at
the Lansing office of the air quality division of the department of environmental quality. Copies of APTD-0581
and APTD-0576 may be obtained from the Department of Environmental Quality, Air Quality Division, P.O.
Box 30260, Lansing, Michigan 48909-7760, or from the National Technical Information Service, U.S.
Department of Commerce, 5285 Port Royal Road, Springfield, Virginia 22161, at a cost at the time of adoption
of these rules of $28.50 each.
(ii) Sample recovery. The following items are needed:
(A) Probe-liner and probe-nozzle brushes. Nylon bristle brushes with stainless steel wire handles. The probe
brush shall have extensions, at least as long as the probe, made of stainless steel, nylon, teflon, or similarly inert
material. The brushes shall be properly sized and shaped to brush out the probe liner and nozzle.
(B) Wash bottles -- 2. Glass wash bottles are recommended; polyethylene wash bottles may be used at the
option of the tester. It is recommended that acetone not be stored in polyethylene bottles for longer than a
month.
(C) Glass sample storage containers. Chemically resistant, borosilicate glass bottles for acetone washes, 500 ml
or 1000 ml. Screw cap liners shall either be rubber-backed teflon or shall be constructed so as to be leak-free
and resistant to chemical attack by acetone. Narrow-mouth glass bottles have been found to be less prone to
leakage. Alternatively, polyethylene bottles may be used.
(D) Filter containers. Glass, polyethylene, or aluminum tube containers, unless otherwise specified by the
department.
(E) Graduated cylinder or balance. To measure condensed water to within 1 ml or 1 g. Graduated cylinders
shall have subdivisions of not more than 2 ml. Most laboratory balances are capable of weighing to the nearest
0.5 g or less. Any of these balances are suitable for use here and in paragraph (iii)(D) of this subdivision.
(F) Plastic storage containers. Airtight containers to store silica gel.
(G) Funnel and rubber policeman. To aid in the transfer of silica gel to container; not necessary if silica gel is
weighed in the field.
(H) Funnel. Glass or polyethylene, to aid in sample recovery.
(iii) Analysis. The following equipment is needed for analysis:
(A) Glass weighing dishes.
(B) Desiccator.
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(C) Analytical balance. To measure to within 0.1 mg.
(D) Balance. To measure to within 0.5 mg.
(E) Beakers. 250 ml.
(F) Hygrometer. To measure the relative humidity of the laboratory environment.
(G) Temperature gauge. To measure the temperature of the laboratory environment.
(c) The following provisions apply to reagents:
(i) Sampling. The reagents used in sampling are as follows:
(A) Filters. Two in-stack filters may be any combination of alundum ceramic thimble filters, type RA-98, or
glass fiber filters, type A without organic binder. The size of such filters shall allow proper sampling rates to
maintain isokinetics using the nozzle sizes specified in subdivision (b)(i)(A) of this rule.
Alternatively, other types of filters may be used, subject to the approval of the department.
(B) Silica gel. Indicating type, 6 to 16 mesh. If previously used, dry at 175 degrees Centigrade (350 degrees
Fahrenheit) for 2 hours. New silica gel may be used as received. Alternatively, other types of desiccants that are
equivalent or better may be used, subject to the approval of the department.
(C) Water. When analysis of the material caught in the impingers is required, distilled water shall be used. Run
blanks prior to field use to eliminate a high blank of test samples.
(D) Crushed ice.
(E) Stopcock grease. Acetone-insoluble, heat-stable silicone grease. This is not necessary if screw-on
connectors with teflon sleeves, or equivalent, are used. Alternatively, other types of stopcock grease may be
used, subject to the approval of the department.
(ii) Sample recovery. Washing solvent. Either acetone or distilled water may be used for sample recovery. If
acetone is used for washing solvent, then reagent grade, less than 0.001% residue, in glass bottles is required.
Acetone from metal containers generally has a high residue blank and shall not be used.
Suppliers sometime transfer acetone to glass bottles from metal containers; thus, acetone blanks shall be run
prior to field use and only acetone with low blank values (less than 0.001%) shall be used. In no case shall a
blank value of more than 0.001% of the weight of acetone used be subtracted from the sample weight.
If distilled water is used for washing solvent, use distilled water with less than 0.001% residue. Run blanks prior
to field use to eliminate a high blank on test samples.
(iii) Analysis. Two reagents are required for the analysis:
(A) Solvent. Same as paragraph (ii) of this subdivision for quantitative transfer.
(B) Desiccant. Anhydrous calcium sulfate, indicating type. Alternatively, other types of desiccants may be used,
subject to the approval of the department.
(d) The following provisions apply to procedure:
(i) Sampling. The complexity of this method is such that, in order to obtain reliable results, testers shall be
trained and experienced with the test procedures. Sampling shall comply with the following provisions:
(A) Pretest preparation. All the components shall be maintained and calibrated according to the applicable
procedures described in APTD-0576, unless otherwise specified in this rule.
Weigh several 200 to 300 g portions of silica gel in airtight containers to the nearest 0.5 g. Record the total
weight of the silica gel plus container on each container. As an alternative, the silica gel need not be preweighed,
but may be weighed directly in its impinger or sampling holder just prior to train assembly.
Check filters visually against light for irregularities, flaws, pinhole leaks, or cracks. Label filters of the proper size
on the back side using numbering machine ink. As an alternative, label the shipping containers (subdivision
(b)(ii)(D) of this rule) and keep the filters in these containers at all times, except during sampling and weighing.
Dry the filters in an oven at 105 degrees Centigrade (220 degrees Fahrenheit) for a minimum of 2 hours, cool
for at least 1 hour in a desiccator containing anhydrous calcium sulfate, and individually weigh and record their
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weights to the nearest 0.1 mg. During the weighing, the filter shall not be exposed to the laboratory atmosphere
for a period of more than 2 minutes and a relative humidity above 50%. Procedures, other than those specified,
that account for relative humidity effects may be used, subject to the approval of the department.
(B) Preliminary determinations. Select the sampling site and the minimum number of sampling points according
to method 1 or as specified by the department. Determine the stack pressure, temperature, and the range of
velocity heads using method 2; it is recommended that a leak check of the pitot lines (see method 2, section 3.1)
be performed. Determine the moisture content using approximation method 4, or its alternatives, for the purpose
of making isokinetic sampling rate settings. Determine the stack gas dry molecular weight, as described in
method 2, section 3.6; if integrated method 3 sampling is used for molecular weight determination, the integrated
bag sample shall be taken simultaneously with, and for the same total length of time as, the particulate sample
run.
Select a nozzle size based on the range of velocity heads so that it is not necessary to change the nozzle size in
order to maintain isokinetic sampling rates. During the run, do not change the nozzle size. Ensure that the proper
differential pressure gauge is chosen for the range of velocity heads encountered (see section 2.2 of method 2).
Select a suitable probe liner and probe length so that all traverse points can be sampled. For large stacks,
consider sampling from opposite sides of the stack to reduce the length of probes.
Select a total sampling time greater than or equal to the minimum total sampling time specified in the
department’s rules so that the sampling time per point is not less than 5 minutes, unless approved by the
department, or some greater time interval as specified by the department, and so that the sample volume taken,
corrected to standard conditions, exceeds the required minimum total gas sample volume. The latter is based on
an approximate average sampling rate.
It is recommended that the number of minutes sampled at each point be an integer or an integer plus 1/2 minute
to avoid timekeeping errors.
In some circumstances, such as in batch cycles, it may be necessary to sample for shorter times at the traverse
points and to obtain smaller gas sample volumes. In these cases, the department’s approval shall first be
obtained.
(C) Preparation of collection train. During preparation and assembly of the sampling train, keep all openings
where contamination can occur covered until just prior to assembly or until sampling is about to begin.
Place 100 ml of water in the first impinger, leave the second impinger empty, and transfer approximately 200 to
300 g of preweighed silica gel from its container to the third impinger. More silica gel may be used, but care
should be taken to ensure that it is not entrained and carried out from the impinger during sampling. Place the
container in a clean place for later use in the sample recovery. Alternatively, the weight of the silica gel plus
impinger may be determined to the nearest 0.5 g and recorded.
Using tweezers or clean disposable surgical gloves, place a labeled (identified) and weighed filter in each filter
holder. Be sure that the filter is properly centered and the gasket properly placed so as to prevent the sample
gas stream from circumventing the filter.
Install the selected nozzle using a Viton A 0-ring when stack temperatures are less than 260 degrees Centigrade
(500 degrees Fahrenheit) and an asbestos string gasket when temperatures are higher. See APTD-0576 for
details. Other connecting systems using either 310 stainless steel or teflon ferrules may be used to form a leak-
free direct mechanical connection. Mark the probe with heat-resistant tape or by some other method to denote
the proper distance into the stack or duct for each sampling point.
Set up the train as in figure 102. If necessary, use a very light coat of silicone grease on all ground glass joints.
Grease only the outer portion (see APTD-0576) to avoid the possibility of contamination by the silicone grease.
Place crushed ice around the impingers.
(D) Leak check procedures:
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(1) Pretest leak check. A pretest leak check is strongly recommended, but not required, to prevent invalid
sampling and wasted time. If the tester opts to conduct the pretest leak check, the following procedure shall be
used:
Perform the leak check on the entire system, including filter housings and nozzle, by plugging the nozzle and
pulling a 380 mm Hg (15 in. Hg) vacuum. Alternatively, a lower vacuum may be used if it is not exceeded during
the test. Leakage rates in excess of 4% of the average sampling rate or 0.00057 m³/min (0.02 cfm), whichever
is less, are unacceptable.
The following leak check instructions for the sampling train described in APTD-0576 and APTD-0581 may be
helpful. Start the pump with the bypass valve fully open and the coarse adjust valve completely closed. Partially
open the coarse adjust valve and slowly close the bypass valve until the desired vacuum is reached. Do not
reverse the direction of the bypass valve; this will cause water to back up into the flexible sample tube and the
probe. If the desired vacuum is exceeded, either leak-check at this higher vacuum or end the leak check and
start over.
When the leak check is completed, first slowly remove the plug from the inlet to the nozzle and immediately turn
off the vacuum pump. This prevents the water in the first impinger from being forced backward into the sample
tube and prevents silica gel from being entrained backward into the second impinger.
(2) Leak checks during sample run. If, during the sampling run, a component (such as a filter assembly or
impinger) change becomes necessary, a leak check shall be conducted immediately before the change is made.
The leak check shall be done according to the procedure outlined in paragraph (i)(D)(1) of this subdivision,
except that it shall be done at a vacuum equal to or greater than the maximum value recorded up to that point in
the test. If the leakage rate is found to be not more than 0.00057 m³/min (0.02 cfm) or 4% of the average
sampling rate, whichever is less, the results are acceptable and no correction need be applied to the total volume
of dry gas metered; if, however, a higher leakage rate is obtained, the tester shall either record the leakage rate
and plan to correct the sample volume, as shown in subdivision (f)(iii) of this rule, or shall void the sampling run.
Immediately after component changes, leak checks are optional; if such leak checks are done, the procedure
outlined in paragraph (i)(D)(1) of this subdivision shall be used.
(3) Post-test leak check. A leak check is mandatory at the conclusion of each sampling run. The leak check
shall be done in accordance with the procedures outlined in paragraph (i)(D)(1) of this subdivision, except that it
shall be conducted at a vacuum equal to or greater than the maximum value reached during the sampling run. If
the leakage rate is found to be not more than 0.00057 m³/min (0.02 cfm) or 4% of the average sampling rate,
whichever is less, the results are acceptable and no correction need be applied to the total volume of dry gas
metered. If, however, a higher leakage rate is obtained, the tester shall either record the leakage rate and
correct the sample volume, as shown in subdivision (f)(iii) of this rule, or shall void the sampling run.
(E) Particulate train operation. During the sampling run, maintain an isokinetic sampling rate that is within 10% of
true isokinetic, unless otherwise specified by the department.
For each run, record the data required on a data sheet such as the one shown in figure 104. Be sure to record
the initial dry-gas meter reading. Record the dry-gas meter readings at the beginning and end of each sampling
time increment, when changes in flow rates are made, before and after each leak check, and when sampling is
halted. Take other readings required by figure 104 at least once at each sample point during each time
increment, and take additional readings when significant changes (20% variation in velocity head readings)
necessitate additional adjustments in flow rate. Level and zero the manometer. Because the manometer level and
zero may drift due to vibrations and temperature changes, make periodic checks during the traverse.
Clean the portholes prior to the test run to minimize the chance of sampling deposited material. To begin
sampling, remove the nozzle cap and verify that the pitot tube and probe are properly positioned. Position the
nozzle at the first traverse point with the tip pointing directly into the gas stream. Immediately start the pump and
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adjust the flow to isokinetic conditions. Nomographs that aid in the rapid adjustment of the isokinetic sampling
rate without excessive computations are available. These nomographs are designed for use when the type S
pitot tube coefficient is 0.85 ±0.02 and the stack gas equivalent density (dry molecular weight) is equal to 29
±4. APTD-0576 details the procedure for using the nomographs. If Cp and Md are outside the above stated
ranges, do not use the nomographs unless appropriate steps (subdivision (g)(iv) of this rule) are taken to
compensate for the deviations.
When the stack is under significant negative pressure (height of impinger stem), take care to pull low flow when
inserting the probe into the stack to prevent water from backing into the sample tubing and to avoid pulsation
through the filter and possible loss of materials.
When the probe is in position, block off the openings around the probe and porthole to prevent unrepresentative
dilution of the gas stream.
Traverse the stack cross section, as required by method 1 or as specified by the department, being careful not
to bump the probe nozzle into the stack walls when sampling near the walls or when removing or inserting the
probe through the portholes; this minimizes the chance of extracting deposited material.
During the test run, add more ice and, if necessary, salt to maintain a temperature of less than 20 degrees
Centigrade (68 degrees Fahrenheit) at the condenser/silica gel outlet. Also, periodically check the level and zero
of the manometer.
If the pressure drop across the filter becomes too high and makes isokinetic sampling difficult to maintain, the
filter may be replaced in the midst of a sample run. It is recommended that another complete filter assembly be
used rather than attempting to change the filter itself. Before a new filter assembly is installed, conduct a leak
check (paragraph (i)(D)(2) of this subdivision). The total particulate weight shall include the summation of all
filter assembly catches.
A single train shall be used for the entire sample run, except in cases where simultaneous sampling is required in
2 or more separate ducts, at 2 or more different locations within the same duct, or where equipment failure
necessitates a change of trains. In all other situations, the use of 2 or more trains shall be subject to the approval
of the department.
Note that when 2 or more trains are used, separate analyses of the front-half and, if applicable, impinger catches
from each train shall be performed, unless identical nozzle sizes were used on all trains. If identical nozzle sizes
were used, the front-half catches from the individual trains may be combined, as may the impinger catches, and
1 analysis of front-half catch and 1 analysis of impinger catch may be performed. Consult with the department
for details concerning the calculation of results when 2 or more trains are used.
At the end of the sample run, turn off the coarse adjust valve, remove the probe and nozzle from the stack, turn
off the pump, record the final dry-gas meter reading, and conduct a post-test leak check, as outlined in
paragraph (i)(D)(3) of this subdivision. Also, leak-check the pitot lines as described in method 2, section 3.1;
the lines shall pass this leak check to validate the velocity head data.
(F) Calculation of percent isokinetic. Calculate percent isokinetic (see subdivision (f) of this rule) to determine
whether the run was valid or whether another test run should be made. If there was difficulty in maintaining
isokinetic rates due to source conditions, consult with the department for possible variance on the isokinetic
rates.
(ii) Sample recovery. Proper cleanup procedure begins as soon as the probe is removed from the stack at the
end of the sampling period. Allow the probe to cool.
When the probe can be safely handled, wipe off all external particulate matter near the tip of the probe nozzle
and place a cap over it to prevent losing or gaining particulate matter. Do not cap off the probe tip tightly while
the sampling train is cooling down as this creates a vacuum in the filter holder and draws water from the
impingers into the sample tube.
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Before moving the sampling train to the cleanup site, make sure all condensed water in the probe and flexible
sample lines drains into the first impinger. Disconnect all sample lines and remove the nozzle-filter set assembly
from the probe. Cap all openings to prevent contamination or accidental loss of sample. Remove all excess
particulate from the exterior of the nozzle-filter assembly to prevent contamination during disassembly.
Transfer the nozzle-filter set assembly and impinger set to the cleanup area. This area shall be clean and
protected from the wind so that the chances of contaminating or losing the sample are minimized.
Save a portion of the solvent used for cleanup as a blank. Take 200 ml of this solvent directly from the wash
bottle being used and place it in a glass sample container labeled "solvent blank".
Inspect the train prior to and during disassembly and note any abnormal conditions. Treat the samples as
follows:
Container Nos. 1, 1A. Carefully remove the filters from the filter holders and place in their identified containers.
Use a pair of tweezers or clean disposable surgical gloves, or both, to handle the filters. Carefully transfer to the
container any particulate matter or filter fibers, or both, that adhere to the filter holder gasket by using a dry
nylon bristle brush or sharp-edged blade, or both. Seal the containers.
Container No. 2. Taking care to see that particulate on the outside of the nozzle and filter holders does not get
into the sample, the testor shall carefully remove the nozzle and clean the inside surface by rinsing with solvent
from a wash bottle and brushing with a nylon bristle brush. Brush until the solvent rinse shows no visible particles
and then make a final rinse of the inside surface with solvent.
After ensuring that all joints have been cleaned of all extraneous material, the testor shall quantitatively remove
particulate from the filter holders by rubbing the surfaces with a nylon bristle brush and rinsing with solvent.
Rinse each surface 3 times, or more if needed, to remove visible particulate. Make a final rinse of the brush and
filter holder set. After all solvent washings and particulate matter have been collected in the sample container,
tighten the lid on the sample container so that solvent will not leak out when it is shipped to the laboratory. Mark
the height of the fluid level to determine whether or not leakage occurred during transport. Label the container to
clearly identify its contents.
Container No. 3. Note the color of the indicating silica gel to determine if it has been completely spent and
make a notation of its condition. Transfer the silica gel from the third impinger to its original container and seal.
A funnel may make it easier to pour the silica gel without spilling it. A rubber policeman may be used as an aid in
removing the silica gel from the impinger. It is not necessary to remove the small amount of dust particles that
adhere to the impinger wall and are difficult to remove. Since the gain in weight is to be used for moisture
calculations, do not use any water or other liquids to transfer the silica gel. If a balance is available in the field,
follow the procedure for container No. 3 in paragraph (iii) of this subdivision.
Impinger water. Treat the impingers as follows: Make a notation of any color or film in the liquid catch. Measure
the liquid that is in the first 2 impingers to within ±1 ml by using a graduated cylinder or by weighing it to within
±1.0 g by using a balance if one is available. Record the volume or weight of liquid present. This information is
required to calculate the moisture content of the effluent gas.
Discard the liquid after measuring and recording the volume or weight, unless analysis of the impinger catch is
required (subdivision (b)(i)(G) of this rule).
If a different type of condenser is used, measure the amount of moisture condensed either volumetrically or
gravimetrically.
Whenever possible, containers shall be shipped in a manner that keeps them upright at all times.
(iii) Analysis. Record the data required on a sheet such as the one shown in figure 106. Handle each sample
container as follows:
Container Nos. 1, 1A. Analyze and report each filter separately. Transfer the filter and any loose particulate
from the sample container to a tared-glass weighing dish. Dry the filter in an oven at 105 degrees Centigrade



2002 MR 5 – April 1, 2002

81

(220 degrees Fahrenheit) for a minimum of 2 hours, cool for at least 1 hour in a desiccator containing anhydrous
calcium sulfate and weigh and record its weight to the nearest 0.1 mg. During the weighing the filter shall not be
exposed to the laboratory atmosphere for a period greater than 2 minutes or a relative humidity above 50%.
Procedures, other than those specified, that account for relative humidity effects may be used, subject to the
approval of the department. The method used for drying and weighing of filters shall be consistent before and
after the test.
Container No. 2. Note the level of liquid in the container and confirm on the analysis sheet whether or not
leakage occurred during transport. If a noticeable amount of leakage has occurred, either void the sample or use
methods, subject to the approval of the department, to correct the final results. Measure the liquid in this
container either volumetrically to ±1 ml or gravimetrically to ±1.0 g. Transfer the contents to a tared 250 ml
beaker and evaporate to dryness either at ambient temperature and pressure for acetone or at 95 degrees
Centigrade (203 degrees Fahrenheit) in an oven for distilled water. Then subject the sample to 250 degrees
Centigrade (482 degrees Fahrenheit) in an oven for 2 to 3 hours. Desiccate 24 hours and weigh to a constant
weight. Report the results to the nearest 0.1 mg.
Container No. 3. Weigh the spent silica gel, or silica gel plus impinger, to the nearest 0.5 g using a balance. This
step may be conducted in the field.
"Solvent blank" container. Measure solvent in this container either volumetrically or gravimetrically. Transfer the
contents to a tared 250 ml beaker and evaporate to dryness either at ambient temperature and pressure for
acetone or at 95 degrees Centigrade (203 degrees Fahrenheit) in an oven for distilled water. Then subject the
sample to 250 degrees Centigrade (482 degrees Fahrenheit) in an oven for 2 to 3 hours. Desiccate for 24 hours
and weigh to a constant weight. Report the results to the nearest 0.1 mg.
If acetone is used, the contents of Container No. 2, as well as the acetone blank container, may be evaporated
at temperatures higher than ambient. If evaporation is done at an elevated temperature, the temperature shall be
closely supervised, and the contents of the beaker shall be swirled occasionally to maintain an even temperature.
Use extreme care, as acetone is highly flammable and has a low flash point.
(e) Calibration. Maintain a laboratory log of all calibrations. Calibrations shall comply with the following
provisions:
(i) Probe nozzle. Probe nozzles shall be calibrated before their initial use in the field. Using a micrometer,
measure the inside diameter of the nozzle to the nearest 0.025 mm (0.001 in.). Make 3 separate measurements
using different diameters each time and obtain the average of the measurements. The difference between the high
and low numbers shall not exceed 0.1 mm (0.004 in.). When nozzles become nicked, dented, or corroded, they
shall be reshaped, sharpened, and recalibrated before use. Each nozzle shall be permanently and uniquely
identified.
(ii) Pitot tube. The type S pitot tube assembly shall be calibrated according to the procedures outlined in section
4 of method 2.
(iii) Metering system. Before its initial use in the field, the metering system shall be calibrated according to the
procedure outlined in APTD-0576. Instead of physically adjusting the dry-gas meter dial readings to corre-
spond to the wet-test meter readings, calibration factors may be used to mathematically correct the gas meter
dial readings to the proper values. Before calibrating the metering system, it is suggested that a leak check be
conducted. For metering systems having diaphragm or rotary pumps, the normal leak check procedure will not
detect leakages within the pump. For these cases, the following leak check procedure is suggested: Make a 10-
minute calibration run at 0.00057 m³/min (0.02 cfm); at the end of the run, take the difference of the measured
wet-test meter and dry-gas meter volumes; divide the difference by 10 to get the leak rate. The leak rate shall
not exceed 0.00057 m³/min (0.02 cfm).
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After each field use, the calibration of the metering system shall be checked by performing 3 calibration runs at a
single, intermediate orifice setting, based on the previous field test, with the vacuum set at the maximum value
reached during the test series. To adjust the vacuum, insert a valve between the wet-test meter and the inlet of
the metering system. Calculate the average value of the calibration factor. If the calibration has changed by more
than 5%, recalibrate the meter over the full range of orifice settings, as outlined in APTD-0576.
Alternatively, a spirometer may be substituted for a wet-test meter in the above mentioned calibration
procedures.
Alternative procedures, such as using the orifice meter coefficients, may be used, subject to the approval of the
department. If the dry-gas meter coefficient values obtained before and after a test series differ by more than
5%, the test series shall be performed using whichever meter coefficient value (before or after) gives the lower
value of total sample volume.
(iv) Temperature gauges. Use the procedure in section 4.3 of method 2 to calibrate in-stack temperature
gauges. Dial thermometers, such as those used for the dry-gas meter and condenser outlet, shall be calibrated
against mercury-in-glass thermometers.
(v) Leak check of metering system shown in figure 102. That portion of the sampling train from the pump to the
orifice meter shall be leak-checked prior to initial use and after each shipment. Leakage after the pump will
result in less volume being recorded than is actually sampled. The following procedure is suggested (see figure
107): Close the main valve on the meter box. Insert a 1-hole rubber stopper with rubber tubing attached into the
orifice exhaust pipe. Disconnect and vent the low side of the orifice manometer. Close off the low side orifice
tap. Pressurize the system to 13 to 18 cm (5 to 7 in.) water column by blowing into the rubber tubing. Pinch off
the tubing and observe the manometer for 1 minute. A loss of pressure on the manometer indicates a leak in the
meter box; leaks, if present, shall be corrected.
(vi) Barometer. Calibrate against a mercury barometer.
(f) Calculations. When carrying out calculations, retain at least 1 extra decimal figure beyond that of the acquired
data. Round off figures after the final calculation. Other forms of the equations may be used if they give
equivalent results. The following provisions apply to calculations:
(i) Nomenclature:

An = Cross-sectional area of nozzle, m²(ft.²).

A = Cross-sectional area of stack or flue at the point of sampling, ft².

Bws = Water vapor in the gas stream, proportion by volume, expressed as a fraction.

Bwi = Percent water vapor in gas entering source particulate control device determined by method 4.

Bwo = Percent water vapor in gas exiting source particulate control device.

Ca = Wash blank residue concentration, mg/g.

Cs = Concentration of particulate matter in stack gas, moisture excluded, pounds of actual stack gas.

CsD = Concentration of particulate matter in stack gas, moisture excluded, pounds per 1000 pounds of dry
stack gas.



2002 MR 5 – April 1, 2002

83

Cs50 = Concentration of particulate matter corrected to 50% excess air, pounds per 1000 pounds of stack gas.

Cs50D = Concentration of particulate matter corrected to 50% excess air, excluding any water addition from a
collector, pounds per 1000 pounds of stack gas.

E = Mass emission rate of particulate, lb/hr.

F50 = Concentration conversion factor to 50% excess air with no moisture alterations in exhaust.

F50D = Concentration conversion factor to 50% excess air, excluding any moisture added to exhaust gas by
pollution collection system.

FD = Concentration conversion factor to dry basis, excluding any water in the stack gas.

I = Percent of isokinetic sampling.

La = Maximum acceptable leakage rate for either a pretest leak check or for a leak check following a
component change; equal to 0.00057 m³/min (0.02 cfm) or 4% of the average sampling rate, whichever is less.

Li = Individual leakage rate observed during the leak check conducted BEFORE the "ith" component change (i
= 1, 2, 3 . . . . n), m³/min (cfm).

Lp = Leakage rate observed during the post-test leak check, m³/min (cfm).

Md = Molecular weight of dry stack gas, g/g mole (lb/lb-mole), calculated by method 3, equation 3-2, using
data from integrated method 3.

mn = Total amount of particulate matter collected, mg.

Mw = Molecular weight of water, 18.0 g/g-mole (18.0 lb/lb-mole).

ma = Mass of residue of solvent after evaporation, mg.

mg = Total weight of gas samples through nozzle, lb.

Pbar = Barometric pressure at the sampling site, mm Hg (in. Hg).

Ps = Absolute stack gas pressure.

Pstd = Standard absolute pressure, 760 mm Hg (29.92 in. Hg).

R = Ideal gas constant, 0.06236 mm Hg-m³/°K-g-mole (21.85 in. Hg-ft.³/°R-lb-mole).

Tm = Absolute average dry-gas meter temperature (see figure 104), °K (°R).



2002 MR 5 – April 1, 2002

84

Ts = Absolute average stack gas temperature (see figure 104), °K (°R).

Tstd = Standard absolute temperature, 294.I°K (530°R).

Va = Volume of solvent blank, ml.

Vaw = Volume of solvent used in wash, ml.

Vlc = Total volume of liquid collected in impingers and silica gel (see figure 106), ml.

Vm = Volume of gas sample as measured by the dry-gas meter, dcm (dcf).

Vm(std) = Volume of gas sample measured by the dry-gas meter, corrected to standard conditions, dscm (dscf).

Vw(std) = Volume of water vapor in the gas sample, corrected to standard conditions, scm (scf).

Vs = Stack gas velocity, calculated by method 2, equation 2-9, using data obtained from method 5, m/sec
(ft./sec).

Wa = Weight of residue in solvent wash, mg.

Y = Dry-gas meter calibration factor.

∆H = Average pressure differential across the orifice meter (see figure 104), mm H20 (in. H20).

%02 = Percent oxygen in stack gas by volume (dry basis).

%N2 = Percent nitrogen in stack gas by volume (dry basis).

pa = Density of solvent, mg/ml.

ps(std) = Density of all sampled gas at standard conditions, lb/ft.³

pw = Density of water, 0.9982 g/ml (0.002201 lb/ml).

T = Total sample time, min.

T 1 = Sample time, interval, from the beginning of a run until the first component change, min.

T i = Sampling time interval, between 2 successive component changes, beginning with the interval between the
first and second changes, min.

T p = Sampling time interval, from the final (nth) component change until the end of the sampling run, min.

13.6 = Specific gravity of mercury.
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60 = Sec/min.

100 = Conversion to percent.

386.9 = Cubic feet per lb-mole of ideal gas at standard conditions.

453.6 = Conversion of pounds to grams.

3600 = Conversion of hours to sec.

1000 = Conversion of 1000 lb units to lb units.

(ii) Average the dry-gas meter temperature and average the orifice pressure drop. See data sheet (figure 5-2).
(iii) Dry gas volume. Correct the sample volume measured by the dry-gas meter to standard conditions (21.11
degrees Centigrade, 760 mm Hg or 70 degrees Fahrenheit, 29.92 in. Hg) by using equation 5-1.
 equation 5-1

m(std)
m std bar

m std
1 m

bar

m
V  =  V  Y T  ( P  +  H / 13.6)

T  P
 =  K  V  Y 

( P  +  H / 13.6)

T

∆ ∆

Where:
K1 = 0.3869 °K/mm Hg for metric units.
= 17.71 °R/in. Hg for English units.

Equation 5-1 may be used as written. However, if the leakage rate observed during any of the mandatory leak
checks (for example, the post-test leak check or leak checks conducted prior to component changes) exceeds
La, equation 5-1 shall be modified as follows:
(A) Case I. No component changes made during sampling run. In this case, replace Vm in equation 5-1 with the
expression:
V  -  (L - L ) m p a θ

(B) Case II. One or more component changes made during the sampling run. In this case, replace Vm in

equation 5-1 by the expression:

V  -  (L - L ) (L - L ) L - L )m 1 a i a p aθ θ θi i p

i

n

− −
=
∑

2

(

and substitute only for those leakage rates (Li or Lp) that exceed La.
(iv) Volume of water vapor.
 equation 5-2

w(std) 1c w w std std 2 1cV  =  V  ( p / M ) (R T / P ) =  K  V
Where:
K2 = 0.001338 m³/ml for metric units.

(v) Moisture content.
 equation 5-3

ws w(std) m(std) w(std)B  =  V / (V  +  v )
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In saturated or water droplet--laden gas streams, 2 calculations of the moisture content of the stack gas shall be
made: 1 from the impinger analysis (equation 5-3), and a second from the assumption of saturated conditions.
The lower of the 2 values of Bws shall be considered correct. The procedure for determining the moisture
content based upon assumption of saturated conditions is given in the note of section 1.2 of method 4. For the
purpose of this method, the average stack gas temperature from figure 104 may be used to make the
determination, if the accuracy of the instack temperature sensor is ±1 degree Centigrade (2 degrees Fahrenheit).
(vi) Solvent blank concentration.
 equation 5-4

a a a aC  =  m / (V  P )
(vii) Solvent wash blank.
 equation 5-5

a a aw aW  =  C  V  P
(viii) Total particulate weight. Determine the total particulate catch from the sum of the weights obtained from
containers 1, 1A, and 2 less the wash solvent blank (see figure 106).
Refer to subdivision (d)(i)(E) of this rule to assist in the calculation of results involving 2 or more pairs of filters
or 2 or more sampling trains.
(ix) Sampled gas density. Determine the density of the gas sampled from the stack, at standard conditions
(lb/ft.³).
 equation 5-6

s(std) d ws w wsP  =  ( M  (1- B ) +  M  B ) / 386.9
(x) Total weight of gas sampled (lbs).
 equation 5-7

g m(std) w(std) s(std)m  =  (V  +  V ) p
(xi) Particulate concentration (lbs/1000 lbs).
 equation 5-8

s n gC  =  m / (453.6 m )
(xii) Excess air and moisture correction factors:
(A) Correction factor to 50% excess air for those sources with or without any particulate collector where no
increase in moisture content of the exhaust gas occurs after the process and before the point of sampling.
 equation 5-9

50
d wo wo

2 2 d wo wo
F  =  M  +  18 B / (100 - B )

0.1826 % N  -  2.0592 %0  +  M  +  18 B / (100 - B )
(B) Correction factor to 50% excess air for those sources with a wet collection device (scrubber) that increases
the moisture content of the exhaust gas after the process and before the point of sampling.
 equation 5-10

50D
d wo wo

2 2 d wi wi
F  =  M  +  18 B / (100 - B )

0.1826 % N  -  2.0592 %0  +  M  +  18 B / (100 - B )
(C) Correction factor to convert the actual concentration, Cs, to dry conditions.
 equation 5-11

D
d wo wo

d
F  =  M  +  18 B / (100 - B )

M
(xiii) Converted particulate concentrations, where applicable under the department’s rules or permit.
 equation 5-12
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s50 s 50C  =  C  F
 equation 5-13

s50D s 50DC  =  C  F
 equation 5-14

sD s DC  =  C  F
(xiv) Mass emission rate (lb/hr).
 equation 5-15

E =  
3600 A V  C  P  T  P

1000 T  P
 =  K  A V  C  P  P / T

s s s std s(std)

s std
3 s s s s(std) s

Where:
K3 = 63.77 for English units.

(xv) Isokinetic variation:
(A) Calculation from raw data.
 equation 5-16

I =  
100 T  ( K  V  +  (V / T )( P  +  H / 13.6))

60  V  P  A
s 4 lc m m bar

s s n

∆
θ

Where:
K4 = 0.003458 mm Hg - m³ml - °K for metric units.
= 0.002672 in. Hg - ft.³/ml - °R for English units.

(B) Calculation from intermediate values.
 equation 5-17

I =  
T  V  P  100

T  V   A  P  60(1 - B )
 =  K  

T  V
P  V  A   (1 - B )

s m(std) std

std s n s ws
5

s m(std)

s s n wsθ θ
Where:
K5 = 4.307 for metric units.
= 0.09409 for English units.

(xvi) Acceptable results. If 90%=I=110%, the results are acceptable. If the results are low in comparison to the
standard and I is beyond the acceptable range, or if I is less than 90%, the department may opt to accept the
results. Otherwise, reject the results and repeat the test.
(g) Bibliography:
(i) Federal Register, Volume 42, No. 160, Part 160, Chapter 1, Title 40, Appendix A, Method 5, August 18,
1977.
(ii) Martin, Robert M. Construction Details of Isokinetic Source Sampling Equipment. Environmental Protection
Agency. Research Triangle Park, N.C. APTD-0581. April, 1971.
(iii) Rom, Jerome J. Maintenance, Calibration, and Operation of Isokinetic Source Sampling Equipment.
Environmental Protection Agency. Research Triangle Park, N.C. APTD-0576. March, 1972.
(iv) Shigehara, R. T. "Adjustments in the EPA Nomograph for Different Pitot Tube Coefficients and Dry
Molecular Weights." Stack Sampling News, 2:4 - 11. October, 1974.
(v) Guidelines for Source Testing of Particulate. Michigan Department of Natural Resources, Air Quality
Division. June 1, 1977.
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R 336.2012 Reference test method 5C.
Rule 1012. Reference test method 5C, outstack filtration method, reads as follows:
(a) The principle, applicability, and performance test criteria are as follows:
(i) Principle. Particulate matter is withdrawn isokinetically from the source and collected on solid filtering media
maintained at a temperature in the range of 120 ±14 degrees Centigrade (248 ±25 degrees Fahrenheit) or such
other temperature as specified by the department’s rules or a permit condition, or as approved by the
department for a particular application. The particulate mass, which includes any material that condenses at or
above the filtration temperature, is determined gravimetrically after removal of uncombined water.
(ii) Applicability. This method is applicable for the determination of particulate emissions from stationary sources
as identified in table 31 of R 336.1331. The method is also applicable when specifically provided for in the
department’s rules, orders, a permit to install, or a permit to operate.
(iii) Performance test criteria:
(A) A performance test shall consist of a minimum of 3 separate samples of a specific air contaminant
conducted within a 36-hour period, unless otherwise authorized by the department. Each of the 3 separate
samples shall be obtained while the source is operating at a similar production level. For the purpose of
determining compliance with an applicable emission limit, rule, or permit condition, the arithmetic mean of results
of the 3 samples shall apply. If a sample is accidentally lost or conditions occur in which 1 of the 3 samples must
be discontinued because of forced shutdown, failure of an irreplaceable portion of the sampling train, extreme
meteorological conditions, or other circumstances beyond the owner's or operator's control, compliance may,
upon the approval of the department, be determined using the arithmetic mean of the results of 2 samples.
(B) For any source that is subject to an emission limitation calculated to 50% excess air, the multipoint,
integrated sampling procedure of R 336.2004(1)(c) shall be used for gas analysis. For all other sources that
require a determination of the molecular weight of the exhaust, any optional sampling procedure of R
336.2004(1)(c) may be used. Alternatives or modifications to procedures are subject to the approval of the
department.
(C) The minimum volume per sample shall be 30 cubic feet of dry gas corrected to standard conditions (70
degrees Fahrenheit, 29.92 inches mercury). Minimum sample time shall be 60 minutes, which may be
continuous or a combination of shorter sampling periods for sources that operate in a cyclic manner. Smaller
sampling times or sample volumes, when necessitated by process variables or other factors, may be approved
by the department.
(D) For any source whose emission control device alters the moisture content of the exhaust gas, a moisture
determination shall be performed in a location upstream from the emission control device and in accordance
with R 336.2004(1)(d) or an alternative method approved by the department.
(b) The following provisions apply to apparatus:
(i) Sampling train. A schematic of the sampling train used in this method is shown in figure 103. Construction
details for many, but not all, of the train components are given in APTD-0581 (subdivision (g)(ii) of this rule).
For changes from the APTD-0581 document and for allowable modifications to figure 103, consult with the
department.
The operating and maintenance procedures for many, but not all, of the sampling train are described in APTD-
0576 (subdivision (g)(iii) of this rule). Since correct usage is important in obtaining valid results, all users shall
read APTD-0576 and adopt the applicable operating and mainte nance procedures outlined in it, unless
otherwise specified herein. The sampling train consists of the following components:
(A) Probe nozzle. Stainless steel (316) or glass with sharp, tapered leading edge. The angle of taper shall be
less than 30 degrees and the taper shall be on the outside to preserve a constant internal diameter. The probe
nozzle shall be of the button-hook design, unless otherwise specified by the department. If made of stainless
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steel, the nozzle shall be constructed from seamless tubing. Other materials of construction may be used, subject
to the approval of the department.
A range of nozzle sizes suitable for isokinetic sampling shall be available, for example, 0.32 to 1.27 cm (1/8 to
1/2 in.) - or larger if higher volume sampling trains are used - inside diameter (ID) nozzles in increments of 0.16
cm (1/16 in.). Each nozzle shall be calibrated according to the procedures outlined in subdivison (e) of this rule.
(B) Probe liner. Borosilicate or quartz glass tubing with a heating system capable of maintaining a gas
temperature at the exit end during sampling of 120 ±14 degrees Centigrade (248 ±25 degrees Fahrenheit),
another temperature as specified by the department’s rules, or a temperature approved by the department for a
particular application. The tester may opt to operate the equipment at a temperature lower than that specified.
Since the actual temperature at the outlet of the probe is not usually monitored during sampling, probes
constructed according to APTD-0581 which utilize the calibration curves of APTD-0576, or calibrated
according to the procedure outlined in APTD-0576, are acceptable.
Either borosilicate or quartz glass probe liners may be used for stack temperatures up to about 480 degrees
Centigrade (900 degrees Fahrenheit); quartz liners shall be used for temperatures between 480 and 900
degrees Centigrade (900 and 1,650 degrees Fahrenheit). Both types of liners may be used at higher
temperatures than specified for short periods of time, subject to the approval of the department. The softening
temperature for borosilicate is 820 degrees Centigrade (1,508 degrees Fahrenheit) and for quartz it is 1,500
degrees Centigrade (2,732 degrees Fahrenheit).
When practical, every effort shall be made to use borosilicate or quartz glass probe liners. Alternatively, metal
liners, such as 316 stainless steel, Incoloy 825, or other corrosion-resistant materials made of seamless tubing,
may be used, subject to the approval of the department.
(C) Pitot tube. Type S, as described in section 2.1 of method 2, or other device approved by the department.
The pitot tube shall be attached to the probe, as shown in figure 103, to allow constant monitoring of the stack
gas velocity. The impact (high pressure) opening plane of the pitot tube shall be even with or above the nozzle
entry plane (see method 2, figure 2-6b) during sampling. The type S pitot tube assembly shall have a known
coefficient, determined as outlined in section 4 of method 2.
(D) Differential pressure gauge. Incline manometer or equivalent devices (2), as described in section 2.2 of
method 2. One manometer shall be used for velocity head ( p) readings, and the other shall be used for orifice
differential pressure readings.
(E) Filter holders. Two separate filter holders in series or 1 filter holder with separate filter supports and seals
for 2 filters. One filter holder with 2 filters held in contact with each other is not acceptable. Materials of
construction may be stainless steel (316), glass, teflon, or such other material approved by the department.
(F) Filter heating system. Any heating system capable of maintaining a temperature around the filter holder
during sampling of 120 ±14 degrees Centigrade (248 ±25 degrees Fahrenheit), another temperature as
specified by the department’s rules or a permit condition, or a temperature approved by the department for a
particular application. Alternatively, the tester may opt to operate the equipment at a temperature lower than
that specified. A temperature gauge capable of measuring temperature to within 3 degrees Centigrade (5.4
degrees Fahrenheit) shall be installed so that the temperature around the filter holders can be regulated and
monitored during sampling. Heating systems other than the one shown in APTD-0581 may be used.
(G) Condenser. The following system shall be used to determine the stack gas moisture content: Three
impingers connected in series with leak-free ground glass fittings or any similar leak-free noncontaminating
fittings. All impingers shall be of the Greenburg-Smith design and shall be modified by replacing the tip with a
1.3 cm (1/2 in.) ID glass tube extending to about 1.3 cm (1/2 in.) from the bottom of the flask. Modifications,
such as using flexible connections between the impingers or using materials other than glass, are permitted
subject to the approval of the department’s staff. The first impinger shall contain a known quantity of water
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(subdivision (d)(i)(C) of this rule), the second shall be empty, and the third shall contain a known weight of silica
gel or equivalent desiccant.
Alternatively, any system that cools the sample gas stream and allows measurement of the water condensed and
moisture leaving the condenser, each to within 1 ml or 1 g, may be used subject to the approval of the
department. In any case, the means for measuring the moisture leaving the condenser shall be by passing the
sample gas stream through a tared silica gel, or equivalent desiccant, trap with exit gases kept below 20 degrees
Centigrade (68 degrees Fahrenheit) and determining the weight gain.
If a determination of the particulate matter collected in the impingers is required by the department’s rules, a
permit to install, or a permit to operate, the impinger system described in this subparagraph shall be used,
without modification. Contact the department as to the sample recovery and analysis of the impinger contents.
(H) Metering system. Vacuum gauge, leak-free pump, thermometers capable of measuring temperature to
within 3 degrees Centigrade (5.4 degrees Fahrenheit), dry-gas meter capable of measuring volume to within
2%, and related equipment as shown in figure 103. Other metering systems capable of maintaining sampling
rates within 10% of isokinetic and capable of determining sample volumes to within 2% may be used, subject to
the approval of the department. When the metering system is used in conjunction with a pitot tube, the system
shall enable checks of isokinetic rates.
Sampling trains utilizing metering systems designed for higher flow rates than those described in APTD-0581 or
APTD-0576 may be used if the specifications of this method are met.
(I) Barometer. Mercury, aneroid, or other barometer capable of measuring atmospheric pressure to within 2.5
mm Hg (0.1 in. Hg). In many cases, the barometric reading may be obtained from a nearby national weather
service station. When obtained from this source, the station value, which is the absolute barometric pressure,
shall be requested and an adjustment for elevation differences between the weather station and sampling point
shall be applied at a rate of minus 2.5 mm Hg (0.1 in. Hg) per 30 m (100 ft.) elevation increase or vice versa for
elevation decrease.
(J) Gas density determination equipment. Temperature sensor and pressure gauge, as described in sections 2.3
and 2.4 of method 2, and gas analyzer, if necessary, as described in method 3. The temperature sensor shall,
preferably, be permanently attached to the pitot tube or sampling probe in a fixed configuration such that the tip
of the sensor extends beyond the leading edge of the probe sheath and does not touch any metal. Alternatively,
the sensor may be attached just prior to use in the field. Note, however, that if the temperature sensor is
attached in the field, the sensor shall be placed in an interference-free arrangement with respect to the type S
pitot tube openings (see method 2, figure 2.7). As a second alternative, if a difference of not more than 1% in
the average velocity measurement is to be introduced, the temperature gauge need not be attached to the probe
or pitot tube. This alternative is subject to the approval of the department.
(ii) Sample recovery. The following items are needed:
(A) Probe-liner and probe-nozzle brushes. Nylon bristle brushes with stainless steel wire handles. The probe
brush shall have extensions, at least as long as the probe, made of stainless steel, nylon, teflon, or similarly inert
material. The brushes shall be properly sized and shaped to brush out the probe liner and nozzle.
(B) Wash bottles--2. Glass wash bottles are recommended; polyethylene wash bottles may be used at the
option of the tester. It is recommended that acetone not be stored in polyethylene bottles for longer than a
month.
(C) Glass sample storage containers. Chemically resistant, borosilicate glass bottles, for acetone washes, 500 ml
or 1000 ml. Screw cap liners shall either be rubber-backed teflon or shall be constructed so as to be leak-free
and resistant to chemical attack by acetone. Narrow-mouth glass bottles have been found to be less prone to
leakage. Alternatively, polyethylene bottles may be used.
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(D) Filter containers. Glass, polyethylene, or aluminum tube containers, unless otherwise specified by the
department.
(E) Graduated cylinder or balance. To measure condensed water to within 1 ml or 1 g. Graduated cylinders
shall have subdivisions of not more than 2 ml. Most laboratory balances are capable of weighing to the nearest
0.5 g or less. Any of these balances are suitable for use here and in paragraph (iii)(D) of this subdivision.
(F) Plastic storage containers. Airtight containers to store silica gel.
(G) Funnel and rubber policeman. To aid in the transfer of silica gel to container; not necessary if silica gel is
weighed in the field.
(H) Funnel. Glass or polyethylene, to aid in sample recovery.
(iii) Analysis. The following equipment is needed for analysis:
(A) Glass weighing dishes.
(B) Desiccator.
(C) Analytical balance. To measure to within 0.1 mg.
(D) Balance. To measure to within 0.5 mg.
(E) Beakers. 250 ml.
(F) Hygrometer. To measure the relative humidity of the laboratory environment.
(G) Temperature gauge. To measure the temperature of the laboratory environment.
(c) The following provisions apply to reagents:
(i) Sampling. The reagents used in sampling are as follows:
(A) Filters. Two outstack filters may be any combination of alundum ceramic thimble filters, type RA-98 or
glass fiber filters, type A without organic binder. The size of such filters shall allow proper sampling rates to
maintain isokinetics using the nozzle sizes specified in subdivision (b)(i)(A) of this rule.
Alternatively, other types of filters may be used, subject to the approval of the department.
(B) Silica gel. Indicating type, 6 to 16 mesh. If previously used, dry at 175 degrees Centigrade (350 degrees
Fahrenheit) for 2 hours. New silica gel may be used as received. Alternatively, other types of desiccants
(equivalent or better) may be used, subject to the approval of the department.
(C) Water. When analysis of the material caught in the impingers is required, distilled water shall be used. Run
blanks prior to field use to eliminate a high blank on test samples.
(D) Crushed ice.
(E) Stopcock grease. Acetone-insoluble, heat-stable silicone grease. This is not necessary if screw-on
connectors with teflon sleeves, or equivalent, are used. Alternatively, other types of stopcock grease may be
used, subject to the approval of the department.
(ii) Sample recovery. Washing solvent. Either acetone or distilled water may be used for sample recovery. If
acetone is used for washing solvent, then reagent grade, less than 0.001% residue, in glass bottles is required.
Acetone from metal containers generally has a high residue blank and shall not be used. Suppliers sometimes
transfer acetone to glass bottles from metal containers; thus, acetone blanks shall be run prior to field use and
only acetone with low blank values (less than 0.001%) shall be used. A blank value of more than 0.001% of the
weight of acetone used shall not be subtracted from the sample weight.
If distilled water is used for washing solvent, use distilled water with less than 0.001% residue. Run blanks
before field use to eliminate a high blank on test samples.
(iii) Analysis. Two reagents are required for the analysis:
(A) Solvent. Same as paragraph (ii) of this subdivision for quantitative transfer.
(B) Desiccant. Anhydrous calcium sulfate, indicating type. Alternatively, other types of desiccants may be used,
subject to the approval of the department.
(d) The following provisions apply to procedure:
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(i) Sampling. The complexity of this method is such that, in order to obtain reliable results, testers shall be
trained and experienced with the test procedures. Sampling shall comply with the following provisions:
(A) Pretest preparation. All the components shall be maintained and calibrated according to the applicable
procedures described in APTD-0576, unless otherwise specified in this rule.
Weigh several 200 to 300 g portions of silica gel in airtight containers to the nearest 0.5 g. Record the total
weight of the silica gel plus container on each container. As an alternative, the silica gel need not be preweighed,
but may be weighed directly in its impinger or sampling holder just prior to train assembly.
Check filters visually against light for irregularities, flaws, pinhole leaks, or cracks. Label filters of the proper size
on the back side using numbering machine ink. As an alternative, label the shipping containers (subdivision
(b)(ii)(D) of this rule) and keep the filters in these containers at all times, except during sampling and weighing.
Dry the filters in an oven at 105 degrees Centigrade (220 degrees Fahrenheit) for a minimum of 2 hours, cool
for at least 1 hour in a desiccator containing anhydrous calcium sulfate, and individually weigh and record their
weights to the nearest 0.1 mg. During the weighing, the filters shall not be exposed to the laboratory atmosphere
for a period of more than 2 minutes and a relative humidity above 50%. Procedures, other than those specified,
that account for relative humidity effects may be used, subject to the approval of the department.
(B) Preliminary determinations. Select the sampling site and the minimum number of sampling points according
to method 1 or as specified by the department. Determine the stack pressure, temperature, and the range of
velocity heads using method 2; it is recommended that a leak check of the pitot lines (see method 2, section 3.1)
be performed. Determine the moisture content using approximation method 4, or its alternatives, for the purpose
of making isokinetic sampling rate settings. Determine the stack gas dry molecular weight, as described in
method 2, section 3.6; if integrated method 3 sampling is used for molecular weight determination, the integrated
bag sample shall be taken simultaneously with, and for the same total length of time as, the particulate sample
run.
Select a nozzle size based on the range of velocity heads so that it is not necessary to change the nozzle size in
order to maintain isokinetic sampling rates. During the run, do not change the nozzle size. Ensure that the proper
differential pressure gauge is chosen for the range of velocity heads encountered (see section 2.2 of method 2).
Select a suitable probe liner and probe length so that all traverse points can be sampled. For large stacks,
consider sampling from opposite sides of the stack to reduce the length of probes.
Select a total sampling time greater than or equal to the minimum total sampling time specified in the test
procedures for the specific industry so that the sampling time per point is not less than 5 minutes, unless
approved by the department, or some greater time interval as specified by the department, and so that the
sample volume taken, corrected to standard conditions, exceeds the required minimum total gas sample volume.
The latter is based on an approximate average sampling rate.
It is recommended that the number of minutes sampled at each point be an integer or an integer plus 1/2 minute
to avoid timekeeping errors.
In some circumstances, such as in batch cycles, it may be necessary to sample for shorter times at the traverse
points and to obtain smaller gas sample volumes. In these cases, the department’s approval shall first be
obtained.
(C) Preparation of collection train. During preparation and assembly of the sampling train, keep all openings
where contamination can occur covered until just before assembly or until sampling is about to begin.
Place 100 ml of water in the first impinger, leave the second impinger empty, and transfer approximately 200 to
300 g of preweighed silica gel from its container to the third impinger. More silica gel may be used, but care
should be taken to ensure that it is not entrained and carried out from the impinger during sampling. Place the
container in a clean place for later use in the sample recovery. Alternatively, the weight of the silica gel plus
impinger may be determined to the nearest 0.5 g and recorded.
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Using tweezers or clean disposable surgical gloves, place a labeled (identified) and weighed filter in the filter
holder. Be sure that the filter is properly centered and the gasket properly placed so as to prevent the sample
gas stream from circumventing the filter. Check the filter for tears after assembly is completed.
When glass liners are used, install the selected nozzle using a Viton A 0ring when stack temperatures are less
than 260 degrees Centigrade (500 degrees Fahrenheit) and an asbestos string gasket when temperatures are
higher. See APTD-0576 for details. Other connecting systems using either 310 stainless steel or teflon ferrules
may be used. When metal liners are used, install the nozzle in the same manner as for glass liners or by a leak-
free direct mechanical connection. Mark the probe with heat-resistant tape or by some other method to denote
the proper distance into the stack or duct for each sampling point.
Set up the train as in figure 103. If necessary, use a very light coat of silicone grease on all ground glass joints.
Grease only the outer portion (see APTD-0576) to avoid the possibility of contamination by the silicone grease.
Place crushed ice around the impingers.
(D) Leak check procedures:
(1) Pretest leak check. A pretest leak check is strongly recommended, but not required, to prevent invalid
sampling and wasted time. If the tester opts to conduct the pretest leak check, the following procedure shall be
used:
After the sampling train has been assembled, turn it on and set the filter and probe heating systems at the desired
operating temperatures. Allow time for the temperatures to stabilize. If a Viton A 0-ring or other leak-free
connection is used in assembling the probe nozzle to the probe liner, leakcheck the train at the sampling site by
plugging the nozzle and pulling a 380 mm Hg (15 in. Hg) vacuum. A lower vacuum may be used, if it is not
exceeded during the test.
If an asbestos string is used, do not connect the probe to the train during the leak check. Instead, leak check the
train by first plugging the inlet to the filter holder (cyclone, if applicable) and pulling a 380 mm Hg (15 in. Hg)
vacuum. A lower vacuum may be used if it is not exceeded during the test. Then connect the probe to the train
and leak check at about 25 mm Hg (1 in. Hg) vacuum; alternatively, the probe may be leak checked with the
rest of the sampling train, in 1 step, at 380 mm Hg (15 in. Hg) vacuum. Leakage rates in excess of 4% of the
average sampling rate or 0.00057 m³/min (0.02 cfm), whichever is less, are unacceptable.
The following leak check instructions for the sampling train described in APTD-0576 and APTD-0581 may be
helpful. Start the pump with the bypass valve fully open and the coarse adjust valve completely closed. Partially
open the coarse adjust valve and slowly close the bypass valve until the desired vacuum is reached. Do not
reverse the direction of the bypass valve; this will cause water to back up into the filter holder. If the desired
vacuum is exceeded, either leak check at this higher vacuum or end the leak check and start over.
When the leak check is completed, first slowly remove the plug from the inlet to the probe, filter holder, or
cyclone (if applicable) and immediately turn off the vacuum pump. This prevents the water in the impingers from
being forced backward into the filter holder and prevents silica gel from being entrained backward into the third
impinger.
(2) Leak checks during sample run. If, during the sampling run, a component (such as a filter assembly or
impinger) change becomes necessary, a leak check shall be conducted immediately before the change is made.
The leak check shall be done according to the procedure outlined in paragraph (i)(D)(1) of this subdivision,
except that it shall be done at a vacuum equal to or greater than the maximum value recorded up to that point in
the test. If the leakage rate is found to be not more than 0.00057 m³/min (0.02 cfm) or 4% of the average
sampling rate, whichever is less, the results are acceptable and no correction need be applied to the total volume
of dry gas metered; if, however, a higher leakage rate is obtained, the tester shall either record the leakage rate
and plan to correct the sample volume, as shown in subdivision (f)(iii) of this rule, or shall void the sampling run.
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Immediately after component changes, leak checks are optional; if such leak checks are done, the procedure
outlined in paragraph (i)(D)(1) of this subdivision shall be used.
(3) Post-test leak check. A leak check is mandatory at the conclusion of each sampling run. The leak check
shall be done in accordance with the procedures outlined in paragraph (i)(D)(1) of this subdivision, except that it
shall be conducted at a vacuum equal to or greater than the maximum value reached during the sampling run. If
the leakage rate is found to be not more than 0.00057 m³/min (0.02 cfm) or 4% of the average sampling rate,
whichever is less, the results are acceptable and no correction need be applied to the total volume of dry gas
metered. If, however, a higher leakage rate is obtained, the tester shall either record the leakage rate and
correct the sample volume, as shown in subdivision (f)(iii) of this rule, or shall void the sampling run.
(E) Particulate train operation. During the sampling run, maintain an isokinetic sampling rate that is within 10% of
true isokinetic, unless otherwise specified by the department.
For each run, record the data required on a data sheet such as the one shown in figure 104. Be sure to record
the initial dry-gas meter reading. Record the dry-gas meter readings at the beginning and end of each sampling
time increment, when changes in flow rates are made, before and after each leak check, and when sampling is
halted. Take other readings required by figure 104 at least once at each sample point during each time
increment, and take additional readings when significant changes (20% variation in velocity head readings)
necessitate additional adjustments in flow rate. Level and zero the manometer. Because the manometer level and
zero may drift due to vibrations and temperature changes, make periodic checks during the traverse.
Clean the portholes prior to the test run to minimize the chance of sampling deposited material. To begin
sampling, remove the nozzle cap and verify that the pitot tube and probe are properly positioned. Position the
nozzle at the first traverse point with the tip pointing directly into the gas stream. Immediately start the pump and
adjust the flow to isokinetic conditions. Nomographs that aid in the rapid adjustment of the isokinetic sampling
rate without excessive computations are available. These nomographs are designed for use when the type S
pitot tube coefficient is 0.85 ±0.02 and the stack gas equivalent density (dry molecular weight) is equal to 29
±4. APTD-0576 details the procedure for using the nomographs. If Cp and Md are outside the above stated
ranges, do not use the nomographs uless appropriate steps (see subdivision (g)(iv) of this rule) are taken to
compensate for the deviations.
When the stack is under significant negative pressure (height of impinger stem), take care to pull low flow when
inserting the probe into the stack to prevent water from backing into the sample tubing and to avoid pulsation
through the filter and possible loss of materials.
When the probe is in position, block off the openings around the probe and porthole to prevent unrepresentative
dilution of the gas stream.
Traverse the stack cross section, as required by method 1 or as specified by the department, being careful not
to bump the probe nozzle into the stack walls when sampling near the walls or when removing or inserting the
probe through the portholes; this minimizes the chance of extracting deposited material.
During the test run, add more ice and, if necessary, salt to maintain a temperature of less than 20 degrees
Centigrade (68 degrees Fahrenheit) at the condenser/silica gel outlet. Also, periodically check the level and zero
of the manometer.
If the pressure drop across the filter becomes too high and makes isokinetic sampling difficult to maintain, the
filter may be replaced in the midst of a sample run. It is recommended that another complete filter assembly be
used rather than attempting to change the filter itself. Before a new filter assembly is installed, conduct a leak
check (see paragraph (i)(D)(2) of this subdivision). The total particulate weight shall include the summation of all
filter assembly catches.
A single train shall be used for the entire sample run, except in cases where simultaneous sampling is required in
2 or more separate ducts, at 2 or more different locations within the same duct, or where equipment failure
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necessitates a change of trains. In all other situations, the use of 2 or more trains shall be subject to the approval
of the department.
Note that when 2 or more trains are used, separate analyses of the front-half catches from the individual trains
may be combined, as may the impinger catches, and 1 analysis of the front-half catch and 1 analysis of impinger
catch may be performed. Consult with the department for details concerning the calculation of results when 2 or
more trains are used.
At the end of the sample run, turn off the coarse adjust valve, remove the probe and nozzle from the stack, turn
off the pump, record the final dry-gas meter reading, and conduct a post-test leak check, as outlined in
paragraph (i)(D)(3). Also, leak check the pitot lines as described in method 2, section 3.1; the lines shall pass
this leak check to validate the velocity head data.
(F) Calculation of percent isokinetic. Calculate percent isokinetic (see subdivision (f) of this rule) to determine
whether the run was valid or whether another test run should be made. If there was difficulty in maintaining
isokinetic rates due to source conditions, consult with the department for possible variance on the isokinetic
rates.
(ii) Sample recovery. Proper cleanup procedure begins as soon as the probe is removed from the stack at the
end of the sampling period. Allow the probe to cool.
When the probe can be safely handled, wipe off all external particulate matter near the tip of the probe nozzle
and place a cap over it to prevent losing or gaining particulate matter. Do not cap off the probe tip tightly while
the sampling train is cooling down as this creates a vacuum in the filter holder and draws water from the
impingers into the filter holder.
Before moving the sample train to the cleanup site, remove the probe from the sample train, wipe off the silicone
grease, and cap the open outlet of the probe. Be careful not to lose any condensate that might be present. Wipe
off the silicone grease from the filter inlet where the probe was fastened and cap it. Remove the umbilical cord
from the last impinger and cap the impinger. If a flexible line is used between the first impinger or condenser and
the filter holder, disconnect the line at the filter holder and let any condensed water or liquid drain into the
impingers or condenser. After wiping off the silicone grease, cap off the filter holder outlet and impinger inlet.
Ground-glass stoppers, plastic caps, or serum caps may be used to close these openings.
Transfer the probe and filter-impinger assembly to the cleanup area. This area shall be clean and protected from
the wind so that the chances of contaminating or losing the sample are minimized.
Save a portion of the solvent used for cleanup as a blank. Take 200 ml of this solvent directly from the wash
bottle being used and place it in a glass sample container labeled "solvent blank."
Inspect the train prior to and during disassembly and note any abnormal conditions. Treat the samples as
follows:
Container Nos. 1, 1A. Carefully remove the filters from the filter holders and place in their identified containers.
Use a pair of tweezers or clean disposable surgical gloves, or both, to handle the filters. Carefully transfer to the
container any particulate matter or filter fibers, or both, that adhere to the filter holder gasket by using a dry
nylon bristle brush or sharp-edged blade, or both. Seal the container.
Container No. 2. Taking care to see that dust on the outside of the probe or other exterior surfaces does not get
into the sample, the testor shall quantitatively recover from particulate matter or any condensate from the nozzle,
probe fitting, probe liner, and from both filter holders by washing these components with solvent and placing the
wash in a glass container.
Perform the solvent rinses as follows:
Carefully remove the probe nozzle and clean the inside surface by rinsing with solvent from a wash bottle and
brushing with a nylon bristle brush. Brush until the solvent rinse shows no visible particles and then make a final
rinse of the inside surface with solvent.
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Brush and rinse the inside parts of the Swagelok fitting with solvent in a similar way until no visible particles
remain.
Rinse the probe liner with solvent by tilting and rotating the probe while squirting solvent into its upper end so
that all inside surfaces are wetted with acetone. Let the solvent drain from the lower end into the sample
container. A glass or polyethylene funnel may be used to aid in transferring liquid washes to the container.
Follow the solvent rinse with a probe brush. Hold the probe in an inclined position and squirt solvent into the
upper end as the probe brush is being pushed with a twisting action through the probe; hold a sample container
underneath the lower end of the probe and catch any solvent and particulate matter that is brushed from the
probe. Run the brush through the probe 3 or more times until no visible particulate matter is carried out with the
solvent or until none remains in the probe liner on visual inspection. With stainless steel or other metal probes,
run the brush through, in the above prescribed manner, not less than 6 times, since metal probes have small
crevices in which particulate matter can be entrapped. Rinse the brush with solvent and quantitatively collect
these washings in the sample container. After the brushing, make a final solvent rinse of the probe as described
above.
It is recommended that 2 people be used to clean the probe to minimize sample losses. Between sampling runs,
keep brushes clean and protected from contamination.
After ensuring that all joints have been wiped clean of silicone grease, clean the inside of both filter holders by
rubbing the surfaces with a nylon bristle brush and rinsing with solvent. Rinse each surface 3 times, or more if
needed, to remove visible particulate. Make a final rinse of the brush and filter holder.
After all solvent washings and particulate matter have been collected in the sample container, tighten the lid on
the sample container so that solvent will not leak out when it is shipped to the laboratory. Mark the height of the
fluid level to determine whether or not leakage occurred during transport. Label the container to clearly identify
its contents.
Container No. 3. Note the color of the indicating silica gel to determine if it has been completely spent and
make a notation of its condition. Transfer the silica gel from the third impinger to its original container and seal.
A funnel may make it easier to pour the silica gel without spilling it. A rubber policeman may be used as an aid in
removing the silica gel from the impinger. It is not necessary to remove the small amount of dust particles that
adhere to the impinger wall and are difficult to remove. Since the gain in weight is to be used for moisture
calculations, do not use any water or other liquids to transfer the silica gel. If a balance is available in the field,
follow the procedure for container No. 3 in paragraph (iii) of this subdivision.
Impinger water. Treat the impingers as follows: Make a notation of any color or film in the liquid catch. Measure
the liquid that is in the first 2 impingers to within ±1 ml by using a graduated cylinder or by weighing it to within
±1.0 g by using a balance if none is available. Record the volume or weight of liquid present. This information is
required to calculate the moisture content of the effluent gas.
Discard the liquid after measuring and recording the volume or weight, unless analysis of the impinger catch is
required (see subdivision (b)(i)(G) of this rule).
If a different type of condenser is used, measure the amount of moisture condensed either volumetrically or
gravimetrically.
Whenever possible, containers shall be shipped in a manner that keeps them upright at all times.
(iii) Analysis. Record the data required on a sheet such as the one shown in figure 106. Handle each sample
container as follows:
Container Nos. 1, 1A. Analyze and report each filter separately. Transfer the filter and any loose particulate
from the sample container to a tared-glass weighing dish. Dry the filter in an oven at 105 degrees Centigrade
(220 degrees Fahrenheit) for a minimum of 2 hours, cool for at least 1 hour in a desiccator containing anhydrous
calcium sulfate, and weigh and record its weight to the nearest 0.1 mg. During the weighing, the filter shall not be
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exposed to the laboratory atmosphere for a period of more than 2 minutes or a relative humidity above 50%.
Procedures, other than those specified, that account for relative humidity effects may be used, subject to the
approval of the department. The method used for the drying and weighing of filters shall be consistent before
and after the test.
Container No. 2. Note the level of liquid in the container and confirm on the analysis sheet whether or not
leakage occurred during transport. If a noticeable amount of leakage has occurred, either void the sample or use
methods, subject to the approval of the department, to correct the final results.
Measure the liquid in this container either volumetrically to ±1 ml or gravimetrically to ±1.0 g. Transfer the
contents to a tared 250-ml beaker and evaporate to dryness either at ambient temperature and pressure for
acetone or at 95 degrees Centigrade (203 degrees Fahrenheit) in an oven for distilled water. Then subject the
sample to 250 degrees Centigrade (482 degrees Fahrenheit) in an oven for 2 to 3 hours. Desiccate for 24 hours
and weigh to a constant weight. Report the results to the nearest 0.1 mg.
Container No. 3. Weigh the spent silica gel, or silica gel plus impinger, to the nearest 0.5 g using a balance. This
step may be conducted in the field.
"Solvent blank" container. Measure solvent in this container either volumetrically or gravimetrically. Transfer the
contents to a tared 250-ml beaker and evaporate to dryness either at ambient temperature and pressure for
acetone or at 95 degrees Centigrade (203 degrees Fahrenheit) in an oven for distilled water. Then subject the
sample to 250 degrees Centigrade (482 degrees Fahrenheit) in an oven for 2 to 3 hours. Desiccate for 24 hours
and weigh to a constant weight. Report the results to the nearest 0.1 mg.
If acetone is used, the contents of container No. 2, as well as the acetone blank container, may be evaporated
at temperatures higher than ambient. If evaporation is done at an elevated temperature, the temperature shall be
closely supervised, and the contents of the beaker shall be swirled occasionally to maintain an even temperature.
Use extreme care, as acetone is highly flammable and has a low flash point.
(e) Calibration. Maintain a laboratory log of all calibrations. Calibrations shall comply with all of the following
provisions:
(i) Probe nozzle. Probe nozzles shall be calibrated before their initial use in the field. Using a micrometer,
measure the inside diameter of the nozzle to the nearest 0.025 mm (0.001 in.). Make 3 separate measurements
using different diameters each time and obtain the average of the measurements. The difference between the high
and low numbers shall not exceed 0.1 mm (0.004 in.). When nozzles become nicked, dented, or corroded, they
shall be reshaped, sharpened, and recalibrated before use. Each nozzle shall be permanently and uniquely
identified.
(ii) Pitot tube. The type S pitot tube assembly shall be calibrated according to the procedure outlined in section
4 of method 2.
(iii) Metering system. Before its initial use in the field, the metering system shall be calibrated according to the
procedure outlined in APTD-0576. Instead of physically adjusting the dry-gas meter dial readings to corre-
spond to the wet-test meter readings, calibration factors may be used to mathematically correct the gas meter
dial readings to the proper values. Before calibrating the metering system, it is suggested that a leak check be
conducted. For metering systems having diaphragm or rotary pumps, the normal leak check procedure will not
detect leakages within the pump. For these cases, the following leak check procedure is suggested: Make a 10-
minute calibration run at 0.00057 m³/min (0.02 cfm); at the end of the run, take the difference of the measured
wet-test meter and dry-gas meter volumes; divide the difference by 10 to get the leak rate. The leak rate shall
not exceed 0.00057 m³/min (0.02 cfm).
After each field use, the calibration of the metering system shall be checked by performing 3 calibration runs at a
single, intermediate orifice setting, based on the previous field test, with the vacuum set at the maximum value
reached during the test series. To adjust the vacuum, insert a valve between the wet-test meter and the inlet of
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the metering system. Calculate the average value of the calibration factor. If the calibration has changed by more
than 5%, recalibrate the meter over the full range of orifice settings, as outlined in APTD-0576.
Alternatively, a spirometer may be substituted for a wet-test meter in the above mentioned calibration
procedures.
Alternative procedures, such as using the orifice meter coefficients, may be used, subject to the approval of the
department.
If the dry-gas meter coefficient values obtained before and after a test series differ by more than 5%, the test
series shall be performed using whichever meter coefficient value (before or after) gives the lower value of total
sample volume.
(iv) Probe heater calibration. The probe heating system shall be calibrated before its initial use in the field
according to the procedures outlined in APTD-0576. Probes constructed according to APTD-0581 need not
be calibrated if the calibration curves in APTD-0576 are used.
(v) Temperature gauges. Use the procedure in section 4.3 of method 2 to calibrate in-stack temperature gauges.
Dial thermometers, such as those used for the dry-gas meter and condenser outlet, shall be calibrated against
mercury-in-glass thermometers.
(vi) Leak check of metering system shown in figure 103. That portion of the sampling train from the pump to the
orifice meter shall be leak checked before initial use and after each shipment. Leakage after the pump will result
in less volume being recorded than is actually sampled. The following procedure is suggested (see figure 107):
Close the main valve on the meter box. Insert a 1-hole rubber stopper with rubber tubing attached into the
orifice exhaust pipe. Disconnect and vent the low side of the orifice manometer. Close off the low side orifice
tap. Pressurize the system to 13 to 18 cm (5 to 7 in.) water column by blowing into the rubber tubing. Pinch off
the tubing and observe the manometer for 1 minute. A loss of pressure on the manometer indicates a leak in the
meter box; leaks, if present, shall be corrected.
(vii) Barometer. Calibrate against a mercury barometer.
(f) Calculations. When carrying out calculations, retain at least 1 extra decimal figure beyond that of the acquired
data. Round off figures after the final calculation. Other forms of the equations may be used if they give
equivalent results. All of the following provisions apply to calculations:
(i) Nomenclature:

An = Cross-sectional area of nozzle, m² (ft ²)

A = Cross-sectional area of stack or flue at the point of sampling, ft.².

Bws = Water vapor in the gas stream, proportion by volume, expressed as a fraction.

Bwi = Percent water vapor in gas entering source particulate control device, determined by method 4.

Bwo = Percent water vapor in gas exiting source particulate control device.

Ca = Wash blank residue concentration, mg/g.

Cs = Concentration of particulate matter in stack gas, pounds per 1,000 pounds of actual stack gas.

CsD = Concentration of particulate matter in stack gas, moisture excluded, pounds per 1,000 pounds of dry
stack gas.
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Cs50 = Concentration of particulate matter corrected to 50% excess air, pounds per 1,000 pounds of stack gas.

Cs50D = Concentration of particulate matter corrected to 50% excess air, excluding any water addition from a
collector, pounds per 1,000 pounds of stack gas.

E = Mass emission rate of particulate, lb/hr.

F50 = Concentration conversion factor to 50% excess air with no moisture alterations in exhaust.

F50D = Concentration conversion factor to 50% excess air, excluding any moisture added to exhaust gas by
pollution collection system.

FD = Concentration conversion factor to dry basis, excluding any water in the stack gas.

I = Percent of isokinetic sampling.

La = Maximum acceptable leakage rate for either a pretest leak check or for a leak check following a
component change; equal to 0.00057 m³/min (0.02 cfm) or 4% of the average sampling rate, whichever is less.

Li = Individual leakage rate observed during the leak check conducted BEFORE the "ith" component change (i
= 1, 2, 3 . . . . . n), m³/min (cfm).

Lp = Leakage rate observed during the post-test leak check, m³/min (cfm).

Md = Molecular weight of dry stack gas, g/g mole (lb/lb-mole), calculated by method 3, equation 3-2, using
data from integrated method 3.

mn = Total amount of particulate matter collected, mg.

Mw = Molecular weight of water, 18.0 g/g-mole (18.0 lb/lb-mole).

ma = Mass of residue of solvent after evaporation, mg.

mg = Total weight of gas samples through nozzle, lb.

Pbar = Barometric pressure at the sampling site, mm Hg (in. Hg).

Ps = Absolute stack gas pressure.

Pstd  = Standard absolute pressure, 760 mm Hg (29.92 in. Hg).

R = Ideal gas constant, 0.06236 mm Hg-m³/°K-g-mole (21.85 in. Hg-ft³/°R-lb-mole).

Tm = Absolute average dry-gas meter temperature (see figure 104), °K (°R).
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Ts = Absolute average stack gas temperature (see figure 104), °K (°R).

Tstd = Standard absolute temperature, 294.1 °K (530 °R).

Va = Volume of solvent blank, ml.

Vaw = Volume of solvent used in wash, ml.

Vlc = Total volume of liquid collected in impingers and silica gel (see figure 106), ml.

Vm = Volume of gas sample as measured by dry-gas meter, dcm (dcf).

Vm(std) = Volume of gas sample measured by the dry-gas meter, corrected to standard conditions, dscm (dscf).

Vw(std) = Volume of water vapor in the gas sample, corrected to standard conditions, scm (scf).

Vs = Stack gas velocity, calculated by method 2, equation 2-9, using data obtained from method 5, m/sec
(ft./sec).

Wa = Weight of residue in solvent wash, mg.

Y = Dry-gas meter calibration factor.

∆H = Average pressure differential across the orifice meter (see figure 104), mm H20 (in. H20).

%02 = Percent oxygen in stack gas by volume (dry basis).

%N2 = Percent nitrogen in stack gas by volume (dry basis).

pa = Density of solvent, mg/ml.

ps(std) = Density of all sampled gas at standard conditions, lb/ft.³.

pw = Density of water, 0.9982 g/ml (0.002201 lb/ml).

T = Total sample time, min.

T 1 = Sample time, interval, from the beginning of a run until the first component change, min.

T i = Sampling time interval, between 2 successive component changes beginning with the interval between the
first and second changes, min.

T p = Sampling time interval, from the final (nth) component change until the end of the sampling run, min.
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13.6 = Specific gravity of mercury.

60 = Sec/min.

100 = Conversion to percent.

386.9 = Cubic feet per lb-mole of ideal gas at standard conditions.

453.6 = Conversion of pounds to grams.

3600 = Conversion of hours to sec.

1000 = Conversion of 1000 lb units to lb units.

(ii) Average the dry-gas meter temperature and average the orifice pressure drop. See data sheet (figure 104).
(iii) Dry gas volume. Correct the sample volume measured by the dry-gas meter to standard conditions (21.1
degrees Centigrade, 760 mm Hg or 70 degrees Fahrenheit, 29.92 in. Hg) by using equation 5-1.
 equation 5-1

m(std)
m std bar

m std
1 m

bar

m
V  =  V  Y T  ( P  +  H / 13.6)

T  P
 =  K  V  Y 

( P  +  H / 13.6)

T

∆ ∆

Where:
K1 = 0.3869 °K/mm Hg for metric units.
= 17.71 °R/in. Hg for English units.

Equation 5-1 can be used as written. However, if the leakage rate observed during any of the mandatory leak
checks (for example, the post-test leak check or leak checks conducted prior to component changes) exceeds
La, equation 5-1 shall be modified as follows:
(A) Case I. No component changes made during sampling run. In this case, replace Vm in equation 5-1 with the
expression:
V  -  (L - L ) m p a θ

(B) Case II. One or more component changes made during the sampling run. In this case, replace Vm in

equation 5-1 by the expression:

V  -  (L - L ) (L - L ) L - L )m 1 a i a p aθ θ θi i p

i

n

− −
=
∑

2

(

and substitute only for those leakage rates (Li or Lp) that exceed La.
(iv) Volume of water vapor.
 equation 5-2

w(std) 1c w w std std 2 1cV  =  V  ( p / M ) (R T / P ) =  K  V
Where:
K2 = 0.001338 m³/ml for metric units.
= 0.04733 ft.³/ml for English units.

(v) Moisture content.
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 equation 5-3
ws w(std) m(std) w(std)B  =  V / (V  +  v )

In saturated or water droplet-laden gas streams, 2 calculations of the moisture content of the stack gas shall be
made: 1 from the impinger analysis (equation 5-3), and a second from the assumption of saturated conditions.
The lower of the 2 values of Bws shall be considered correct. The procedure for determining the moisture
content based upon assumption of saturated conditions is given in the note of section 1.2 of method 4. For the
purpose of this method, the average stack gas temperature from figure 104 may be used to make the
determination, if the accuracy of the in-stack temperature sensor is ±1 degree Centigrade (2 degrees
Fahrenheit).
(vi) Solvent blank concentration.
 equation 5-4

a a a aC  =  m / (V  P )
(vii) Solvent wash blank.
 equation 5-5

a a aw aW  =  C  V  P
(viii) Total particulate weight. Determine the total particulate catch from the sum of the weights obtained from
containers 1, 1A, and 2 less the wash solvent blank (see figure 106).
Refer to subdivision (d)(i)(E) of this rule to assist in the calculation of results involving 2 or more pairs of filters
or 2 or more sampling trains.
(ix) Sampled gas density. Determine the density of the gas sampled from the stack, at standard conditions
(lb/ft.³).
equation 5-6

s(std) d ws w wsP  =  ( M  (1- B ) +  M  B ) / 386.9
(x) Total weight of gas sampled (lbs).
equation 5-7

g m(std) w(std) s(std)m  =  (V  +  V ) p
(xi) Particulate concentration (lbs/1000 lbs).
 equation 5-8

s n gC  =  m / (453.6 m )
(xii) Excess air and moisture correction factors:
(A) Correction factor to 50% excess air for those sources with or without any particulate collector where no
increase in moisture content of the exhaust gas occurs after the process and before the point of sampling.
 equation 5-9

50
d wo wo

2 2 d wo wo
F  =  M  +  18 B / (100 - B )

0.1826 % N  -  2.0592 %0  +  M  +  18 B / (100 - B )
(B) Correction factor to 50% excess air for those sources with a wet collection device (scrubber) that increases
the moisture content of the exhaust gas after the process and before the point of sampling.
equation 5-10

50D
d wo wo

2 2 d wi wi
F  =  M  +  18 B / (100 - B )

0.1826 % N  -  2.0592 %0  +  M  +  18 B / (100 - B )
(C) Correction factor to convert the actual concentration, Cs, to dry conditions.
equation 5-11
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D
d wo wo

d
F  =  M  +  18 B / (100 - B )

M
(xiii) Converted particulate concentrations, where applicable under the department’s rules or permit.
equation 5-12

s50 s 50C  =  C  F
equation 5-13

s50D s 50DC  =  C  F
 equation 5-14

sD s DC  =  C  F
(xiv) Mass emission rate (lb/hr).
equation 5-15

E =  
3600 A V  C  P  T  P

1000 T  P
 =  K  A V  C  P  P / T

s s s std s(std)

s std
3 s s s s(std) s

Where:
K3 = 63.77 for English units.

(xv) Isokinetic variation:
(A) Calculation from raw data.
equation 5-16

I =  
100 T  ( K  V  +  (V / T )( P  +  H / 13.6))

60  V  P  A
s 4 lc m m bar

s s n

∆
θ

Where:
K4 = 0.003458 mm Hg - m³ ml - °K for metric units.
= 0.002672 in. Hg - ft.³/ml - °R for English units.

(B) Calculation from intermediate values.
equation 5-17

I =  
T  V  P  100

T  V   A  P  60(1 - B )
 =  K  

T  V
P  V  A   (1 - B )

s m(std) std

std s n s ws
5

s m(std)

s s n wsθ θ
Where:
K5 = 4.307 for metric units.
= 0.09409 for English units.

(xvi) Acceptable results. If 90%=I=110%, the results are acceptable. If the results are low in comparison to the
standard and I is beyond the acceptable range, or if I is less than 90%, the department may opt to accept the
results. Otherwise, reject the results and repeat the test.
(g) Bibliography:
(i) Federal Register, Volume 42, No. 160, Part 60, Chapter 1, Title 40, Appendix A, Method 5. August 18,
1977.
(ii) Martin, Robert M. Construction Details of Isokinetic Source Sampling Equipment. Environmental Protection
Agency. Research Triangle Park, N.C. APTD-0581. April, 1971.
(iii) Rom, Jerome J. Maintenance, Calibration, and Operation of Isokinetic Source Sampling Equipment.
Environmental Protection Agency. Research Triangle Park, N.C. APTD-0576. March, 1972.
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(iv) Shigehara, R. T. "Adjustments in the EPA Nomograph for Different Pitot Tube Coefficients and Dry
Molecular Weights." Stack Sampling News 2:4-11. October, 1974.
(v) Guidelines for Source Testing of Particulate. Michigan Department of Natural Resources, Air Quality
Division. June 1, 1977.

R 336.2013 Reference test method 5D.
Rule 1013. Reference test method 5D, testing of steel manufacturing sources, reads as follows:
(a) General description. Emission testing procedures shall follow the methodology specified in R 336.2004(1)(c)
and (d) and R 336.2012, unless otherwise provided in this rule.
(b) Coke battery pushing emission control equipment outlet test procedure for scrubbers. Outlet emission tests
for any scrubber emission control equipment controlling coke battery emissions shall be conducted as follows:
(i) The pushing emission control system is operated on a batch type process and shall be tested as such using
the reference test methods specified in subdivision (a) of this rule.
(ii) Each sampling point shall be sampled for 1 cycle operation, which is defined as beginning when the coke
guide and snorkels are engaged and continuing until the quench car leaves the hood.
(iii) For a shed, the sampling period shall begin with the first movement of coke and shall end when the car
enters the quench tower.
(iv) Integrated gas samples shall be taken over the entire test period. The samples shall be analyzed for carbon
monoxide, carbon dioxide, oxygen, and nitrogen by means of an Orsat analyzer. The sampling and sample
analysis shall be performed in accordance with R 336.2004(1)(c). The average values from the 3 samples shall
be used in determining the dry molecular weight of the exhaust gas. If a complete test is not performed during
the day, at least 1 sample shall be taken.
(v) Based on design and previous data, saturated conditions shall be assumed. The moisture content shall be
calculated as per R 336.2004(1)(d), based on stack conditions during the preliminary and sampling traverses.
(vi) The stack sampling equipment and procedures as described in method 5C shall be used in performing a
particulate emission test, with the following variations:
(A) Due to the varying time required for pushing operations, an integer sampling time increment shall not be
required.
(B) Because of the shorter sampling periods at each sampling point, a specific gas volume cannot be
guaranteed. Therefore, an average sampling rate of not less than 0.90 dry standard cubic feet per minute shall
be used during each sampling run.
(C) A stainless steel probe liner after the nozzle may be used.
(D) Glass or glass-lined stainless steel tubing and a glass cyclone between the probe and filter holder may be
used.
(E) The probe and filter heating system may be heated at 248 ±25 degrees Fahrenheit.
(c) Basic oxygen furnace primary emissions control equipment outlet test procedure. Outlet emission tests for
any emission control equipment controlling only the primary emissions from a basic oxygen furnace shall be
conducted as follows:
(i) The testing program shall consist of 3 valid sampling runs. A sampling run is the composite of those portions
of 4 heats starting with oxygen blowing and ending not more than 180 seconds following the last oxygen blow or
the beginning of the tap, whichever occurs first. Each process cycle shall be used to obtain the sample for 1
quadrant of the traverse.
(ii) When testing a wet scrubber outlet, saturated conditions shall be assumed and moisture content shall be
calculated based on stack conditions during the preliminary and sampling traverses.
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(iii) The particulate emission rate shall be determined as specified in reference test method 5C, with the following
variations:
(A) A stainless steel probe liner after the nozzle may be used.
(B) Glass or glass-lined stainless steel tubing and a glass cyclone between the probe and filter holder may be
used.
(C) The probe and filter heating system may be heated to 248 ±25 degrees Fahrenheit.
(d) Basic oxygen furnace secondary emissions control equipment outlet test procedure. Outlet emission tests for
any emission control equipment controlling only the secondary emissions from a basic oxygen furnace shall be
conducted as follows:
(i) The testing program shall consist of 3 valid sampling runs. A sampling run shall be defined as the composite
of the following portions of 4 heats:
(A) Charging.
(B) Tapping.
(C) Turndown.
(D) Slagging.
(E) The first 5 minutes of oxygen blowing for those systems with a separate secondary collector.
(ii) When testing a wet scrubber outlet, saturated conditions shall be assumed and moisture content shall be
calculated based on stack conditions during the preliminary and sampling traverses.
(iii) The particulate emission rate shall be determined as specified in reference test method 5C, with the following
variations:
(A) A stainless steel probe liner after the nozzle may be used.
(B) Glass or glass-lined stainless steel tubing and a glass cyclone between the probe and filter holder may be
used.
(C) The probe and filter heating system may be heated to 248 ±25 degrees Fahrenheit.
(e) Basic oxygen furnace primary and secondary emissions control equipment outlet test procedures. Outlet
emission tests for any emission control equipment controlling both the primary and secondary emissions from a
basic oxygen furnace shall be conducted as follows:
(i) One vessel:
(A) For testing of primary control equipment that captures secondary emissions from a single vessel, the testing
program shall consist of 3 valid sampling runs. A sampling run is the composite of the following portions of 8
heats:
(1) Charging.
(2) Oxygen blowing.
(3) Tapping.
(4) Turndown.
(5) Slagging.
Four heats are to be sampled only during oxygen blowing, with each heat used to obtain the sample from 1
quadrant. The remaining 4 heats are to be sampled only during the portions of the heat other than oxygen
blowing, with each heat used to obtain the sample from 1 quadrant.
(B) When testing a wet scrubber outlet, saturated conditions shall be assumed and moisture content shall be
calculated based on stack conditions during the preliminary and sampling traverses.
(C) The particulate emission rate shall be determined as specified in reference test method 5C, with the
following variations:
(1) A stainless steel probe liner after the nozzle may be used.
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(2) Glass or glass-lined stainless steel tubing and a glass cyclone between the probe and filter holder may be
used.
(3) The probe and filter heating system may be heated to 248 ±25 degrees Fahrenheit.
(ii) More than one vessel:
(A) For testing of control equipment that captures both primary and secondary emissions from more than 1
vessel, the testing program shall consist of 3 valid sampling runs. A sampling run is the composite of the
following portions of 4 heats for 1 or more vessels:
(1) Charging.
(2) Oxygen blowing.
(3) Tapping.
(4) Turndown.
(5) Slagging.
At least 1 heat shall be used to obtain the sample from each quadrant of the traverse.
(B) When testing a wet scrubber outlet, saturated conditions shall be assumed and moisture content shall be
calculated based on stack conditions during the preliminary and sampling traverses.
(C) The particulate emission rate shall be determined as specified in reference test method 5C, with the
following variations:
(1) A stainless steel probe liner after the nozzle may be used.
(2) Glass or glass-lined stainless steel tubing and a glass cyclone between the probe and filter holder may be
used.
(3) The probe and filter heating system may be heated to 248 ±25 degrees Fahrenheit.
(f) Blast furnace casthouse air-cleaning device outlet test procedure. Outlet emission tests for any air-cleaning
device controlling fugitive emissions from a blast furnace casthouse shall be conducted as follows:
(i) The testing program shall consist of 3 sampling runs. A sampling run shall be performed during a 2-hour
period, sampling only when casting takes place. If 50 dry standard cubic feet are not sampled during this period,
the sampling run shall be extended so as to fulfill this condition.
(ii) The particulate emission rate shall be determined as specified in reference test method 5C, with the following
variations:
(A) A stainless steel probe liner after the nozzle may be used.
(B) Glass or glass-lined stainless steel tubing and a glass cyclone between the probe and filter holder may be
used.
(C) The probe and filter heating system may be heated to 248 ±25 degrees Fahrenheit.
(g) Coke oven combustion stack test procedures. Emissions from any coke oven combustion stack shall be
tested as follows:
(i) The testing program shall consist of 3 valid sampling runs.
(ii) Saturated conditions shall be assumed for stacks controlled by wet scrubbers. The moisture content shall be
calculated as per R 336.2004(1)(d) based on stack conditions during the preliminary and sampling traverses.
(iii) The stack sampling equipment and procedures described in method 5C shall be used in performing a
particulate emission test with the following variations:
(A) A stainless steel probe liner after the nozzle may be used.
(B) Heated flexible teflon tubing and a glass cyclone between the probe and filter holder may be used.
(C) The probe and filter heating system may be heated at 248 ±25 degrees Fahrenheit.
(D) All filters shall be cooled and stored in a dessicator previous to weighing. Exposure to the ambient air shall
be minimized to the extent that it is practical. This same procedure shall be used if any subsequent weighing is
necessary.
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(iv) The sampling time shall correspond to a minimum of 5 coke oven pushes per battery.
(h) Coke oven coal preheater scrubber outlet test procedures. Outlet emission tests for any scrubber emission
control equipment controlling emissions from a coke oven coal preheater shall be conducted as follows:
(i) The testing program shall consist of 3 valid sampling runs.
(ii) Based on design and previous data, saturated conditions shall be assumed. The moisture content shall be
calculated as per R 336.2004(1)(d) based on stack conditions during the preliminary and sampling traverses.
(iii) The stack sampling equipment and procedures described in method 5C shall be used in performing a
particulate emission test with the following variations:
(A) A stainless steel probe liner after the nozzle may be used.
(B) Glass or glass-lined stainless steel tubing and a glass cyclone between the probe and filter holder may be
used.
(C) The probe and filter heating system may be heated at 248 ±25 degrees Fahrenheit.
(i) Electric arc furnace stack test procedures. Emissions from any electric arc furnace stack shall be tested as
follows:
(i) The testing program shall consist of 3 valid sampling runs. A sampling run is the time beginning when the roof
is placed on the furnace, after the first charge, and ending with the time when the roof is removed, just prior to
tapping.
(ii) The particulate emission rate shall be determined as specified in reference test method 5C, with the following
exceptions:
(A) A stainless steel probe liner after the nozzle may be used.
(B) Glass or glass-lined stainless steel tubing and a glass cyclone between the probe and filter holder may be
used.
(C) The probe and filter heating system may be heated to 248 ±25 degrees Fahrenheit.
(D) The emission rate for any furnace controlled by a positive pressure baghouse, or by a baghouse exhausted
by more than 5 stacks, shall be determined as specified in R 336.2014.
(j) Sinter plant gravel bed filter test procedures. Emissions from any gravel bed filter emission control equipment
controlling emissions from a sinter plant shall be tested as follows:
(i) The testing program shall consist of 3 valid sampling runs.
(ii) The stack sampling equipment and procedures described in method 5C shall be used in performing a
particulate emission test with the following variations:
(A) A stainless steel probe liner after the nozzle may be used.
(B) Glass or glass-lined stainless steel tubing and a glass cyclone between the probe and filter holder may be
used.
(C) The probe and filter heating system may be heated at 248 ±25 degrees Fahrenheit.
(k) Miscellaneous. During each stack test performed, the owner or operator shall provide a representative of
the department access to production data and other parameters that are necessary for determining compliance.
(l) Sample volume. The minimum volume per sample shall be 50 cubic feet of dry gas corrected to standard
conditions, 70 degrees Fahrenheit, 29.92 inches of mercury, unless specified otherwise in the provisions of this
rule.
(m) Opacity tests. During each stack test performed, simultaneous visible emission evaluations shall be
conducted according to the reference test method specified in R 336.1303 for the process being tested.
(n) Operating conditions. During each run of a stack test, the facility to be tested shall be operated at a batch or
other similar production level which is representative of the actual level during the preceding 3 months before the
first day of the test, unless the department approves or specifies alternate acceptable operating conditions.
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(o) Compliance. Compliance with any mass emission standard shall be determined by averaging 3 test runs
using all test procedures specified for the tested process in this rule.

R 336.2014 Reference test method 5E.
Rule 1014. Reference method 5E, determination of particulate matter emissions from positive pressure fabric
filters, reads as follows:
(a) The principle, applicability, and performance test criteria are as follows:
(i) Principle. Particulate matter is withdrawn isokinetically from the source and collected on a glass fiber filter
maintained at a temperature at or above the exhaust gas temperature up to a nominal 248 ±25 degrees Fahren-
heit. The particulate mass, which includes any material that condenses at or above the filtration temperature, is
determined gravimetrically after the removal of uncombined water.
(ii) Applicability. This method is applicable for the determination of particulate emissions from the stationary
sources as identified in table 31 of R 336.1331. The method is also applicable when specifically provided for in
the department’s rules, orders, a permit to install, or a permit to operate.
(iii) Performance test criteria:
(A) A performance test shall consist of a minimum of 3 separate samples of a specific air contaminant
conducted within a 36-hour period, unless otherwise authorized by the department. Each of the 3 separate
samples shall be obtained while the source is operating at a similar production level. For the purpose of
determining compliance with an applicable emission limit, rule, or permit condition, the arithmetic mean of results
of the 3 samples shall apply. If a sample is accidentally lost or conditions occur in which 1 of the 3 samples must
be discontinued because of forced shutdown, failure of an irreplaceable portion of the sampling train, extreme
meteorological conditions, or other circumstances beyond the owner's or operator's control, compliance may,
upon the approval of the department, be determined using the arithmetic mean of the results of 2 samples.
(B) For any source that is subject to an emission limitation calculated to 50% excess air, the multipoint,
integrated sampling procedure of R 336.2004(1)(c) shall be used for gas analysis. For all other sources that
require a determination of the molecular weight of the exhaust, any optional sampling procedure of
R 336.2004(1)(c) may be used. Alternatives or modifications to procedures are subject to the approval of the
department.
(C) The minimum volume per sample shall be 30 cubic feet actual gas. Minimum sample time shall be 60
minutes, which may be continuous or a combination of shorter sampling periods for sources that operate in a
cyclic manner. Smaller sampling times or sample volumes, when necessitated by process variables or other
factors, may be approved by the department.
(D) For any source whose emission control device alters the moisture content of the exhaust gas, a moisture
determination shall be performed in a location upstream from the emission control device and in accordance
with R 336.2004(1)(d) or an alternative method approved by the department.
(b) The following provisions apply to apparatus:
(i) Sampling train. A schematic of the sampling train used in this method is shown in figure 103. Construction
details for many, but not all, of the train components are given in APTD-0581 (subdivision (g)(ii) of this rule).
For changes from the APTD-0581 document and for allowable modifications to figure 103, consult with the
department.
The operating and maintenance procedures for many, but not all, of the sampling train are described in APTD-
0576 (subdivision (g)(iii) of this rule). Since correct usage is important in obtaining valid results, all users shall
read APTD-0576 and adopt the applicable operating and maintenance procedures outlined in it, unless
otherwise specified in these rules. The sampling train consists of the following components:
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(A) Probe nozzle. Stainless steel (316) or glass with sharp, tapered leading edge. The angle of taper shall be
less than 30 degrees and the taper shall be on the outside to preserve a constant internal diameter. The probe
nozzle shall be of the button-hook design, unless otherwise specified by the department. If made of stainless
steel, the nozzle shall be constructed from seamless tubing. Other materials of construction may be used, subject
to the approval of the department.
A range of nozzle sizes suitable for isokinetic sampling shall be available, for example, 0.32 to 1.27 cm (1/8 to
1/2 in.) - or larger if higher volume sampling trains are used - inside diameter (ID) nozzles in increments of 0.16
cm (1/16 in.). Each nozzle shall be calibrated according to the procedures outlined in subdivision (e) of this rule.
(B) Probe liner. Borosilicate or quartz glass tubing with a heating system capable of maintaining a gas
temperature at the exit end during sampling of 120 ±14 degrees Centigrade (248 ±25 degrees Fahrenheit),
another temperature as specified by the department’s rules, or a temperature approved by the department for a
particular application. The tester may opt to operate the equipment at a temperature lower than that specified.
Since the actual temperature at the outlet of the probe is not usually monitored during sampling, probes
constructed according to APTD-0581 which utilize the calibration curves of APTD-0576, or calibrated
according to the procedure outlined in APTD-0576, are acceptable.
Either borosilicate or quartz glass probe liners may be used for stack temperatures up to about 480 degrees
Centigrade (900 degrees Fahrenheit); quartz liners shall be used for temperatures between 480 and 900
degrees Centigrade (900 and 1,650 degrees Fahrenheit). Both types of liners may be used at higher
temperatures than specified for short periods of time, subject to the approval of the department. The softening
temperature for borosilicate is 820 degrees Centigrade (1,508 degrees Fahrenheit) and for quartz it is 1,500
degrees Centigrade (2,732 degrees Fahrenheit).
When practical, every effort shall be made to use borosilicate or quartz glass probe liners. Alternatively, metal
liners, such as 316 stainless steel, Incoloy 825, or other corrosion-resistant materials made of seamless tubing,
may be used, subject to the approval of the department.
(C) Pitot tube. Type S, as described in section 2.1 of method 2, or other device approved by the department.
The pitot tube shall be attached to the probe, as shown in figure 103, to allow constant monitoring of the stack
gas velocity. The impact (high pressure) opening plane of the pitot tube shall be even with or above the nozzle
entry plane (see method 2, figure 2-6b) during sampling. The type S pitot tube assembly shall have a known
coefficient, determined as outlined in section 4 of method 2.
(D) Differential pressure gauge. Incline manometer or equivalent devices (2), as described in section 2.2 of
method 2. One manometer shall be used for velocity head ( p) readings, and the other shall be used for orifice
differential pressure readings.
(E) Filter holders. Two separate filter holders in series or 1 filter holder with separate filter supports and seals
for 2 filters. One filter holder with 2 filters held in contact with each other is not acceptable. Materials of
construction may be stainless steel (316), glass, teflon, or such other material approved by the department.
(F) Filter heating system. Any heating system capable of maintaining a temperature around the filter holder
during sampling of 120 ±14 degrees Centigrade (248 ±25 degrees Fahrenheit), another temperature as
specified by the department’s rules or a permit condition, or a temperature approved by the department for a
particular application. Alternatively, the tester may opt to operate the equipment at a temperature lower than
that specified. A temperature gauge capable of measuring temperature to within 3 degrees Centigrade (5.4
degrees Fahrenheit) shall be installed so that the temperature around the filter holders can be regulated and
monitored during sampling. Heating systems other than the one shown in APTD-0581 may be used.
(G) Condenser. The following system shall be used to determine the stack gas moisture content: Three
impingers connected in series with leak-free ground glass fittings or any similar leak-free noncontaminating
fittings. All impingers shall be of the Greenburg-Smith design and shall be modified by replacing the tip with a
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1.3 cm (1/2 in.) ID glass tube extending to about 1.3 cm (1/2 in.) from the bottom of the flask. Modifications,
such as using flexible connections between the impingers or using materials other than glass, are permitted
subject to the approval of the department. The first impinger shall contain a known quantity of water
(subdivision (d)(i)(C) of this rule), the second shall be empty, and the third shall contain a known weight of silica
gel or equivalent desiccant.
Alternatively, any system that cools the sample gas stream and allows measurement of the water condensed and
moisture leaving the condenser, each to within 1 ml or 1 g, may be used subject to the approval of the
department. In any case, the means for measuring the moisture leaving the condenser shall be by passing the
sample gas stream through a tared silica gel, or equivalent desiccant, trap with exit gases kept below 20 degrees
Centigrade (68 degrees Fahrenheit) and determining the weight gain.
If a determination of the particulate matter collected in the impingers is required by the department’s rules, a
permit to install, or a permit to operate, the impinger system described in this subdivision shall be used, without
modification. Contact the department as to the sample recovery and analysis of the impinger contents.
(H) Metering system. Vacuum gauge, leak-free pump, thermometers capable of measuring temperature to
within 3 degrees Centigrade (5.4 degrees Fahrenheit), dry-gas meter capable of measuring volume to within
2%, and related equipment as shown in figure 103. Other metering systems capable of maintaining sampling
rates within 10% of isokinetic and capable of determining sample volumes to within 2% may be used, subject to
the approval of the department. When the metering system is used in conjunction with a pitot tube, the system
shall enable checks of isokinetic rates.
Sampling trains utilizing metering systems designed for higher flow rates than those described in APTD-0581 or
APTD-0576 may be used if the specifications of this rule are met.
(I) Barometer. Mercury, aneroid, or other barometer capable of measuring atmospheric pressure to within 2.5
mm Hg (0.1 in. Hg). In many cases, the barometric reading may be obtained from a nearby national weather
service station. When obtained from this source, the station value, which is the absolute barometric pressure,
shall be requested and an adjustment for elevation differences between the weather station and sampling point
shall be applied at a rate of minus 2.5 mm Hg (0.1 in. Hg) per 30 m (100 ft.) elevation increase or vice versa for
elevation decrease.
(J) Gas density determination equipment. Temperature sensor and pressure gauge, as described in sections 2.3
and 2.4 of method 2, and gas analyzer, if necessary, as described in method 3. The temperature sensor shall,
preferably, be permanently attached to the pitot tube or sampling probe in a fixed configuration such that the tip
of the sensor extends beyond the leading edge of the probe sheath and does not touch any metal. Alternatively,
the sensor may be attached just before use in the field. Note, however, that if the temperature sensor is attached
in the field, the sensor shall be placed in an interference-free arrangement with respect to the type S pitot tube
openings (see method 2, figure 2.7). As a second alternative, if a difference of not more than 1% in the average
velocity measurement is to be introduced, the temperature gauge need not be attached to the probe or pitot
tube. This alternative is subject to the approval of the department.
(ii) Sample recovery. The following items are needed:
(A) Probe-liner and probe-nozzle brushes. Nylon bristle brushes with stainless steel wire handles. The probe
brush shall have extensions, at least as long as the probe, made of stainless steel, nylon, teflon, or similarly inert
material. The brushes shall be properly sized and shaped to brush out the probe liner and nozzle.
(B) Wash bottles--2. Glass wash bottles are recommended; polyethylene wash bottles may be used at the
option of the tester. It is recommended that acetone not be stored in polyethylene bottles for longer than a
month.
(C) Glass sample storage containers. Chemically resistant, borosilicate glass bottles, for acetone washes, 500 ml
or 1000 ml. Screw cap liners shall either be rubber-backed teflon or shall be constructed so as to be leak-free
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and resistant to chemical attack by acetone. Narrow-mouth glass bottles have been found to be less prone to
leakage. Alternatively, polyethylene bottles may be used.
(D) Filter containers. Glass, polyethylene, or aluminum tube containers, unless otherwise specified by the
department.
(E) Graduated cylinder or balance. To measure condensed water to within 1 ml or 1 g. Graduated cylinders
shall have subdivisions of not more than 2 ml. Most laboratory balances are capable of weighing to the nearest
0.5 g or less. Any of these balances are suitable for use here and in paragraph (iii)(D) of this subdivision.
(F) Plastic storage containers. Airtight containers to store silica gel.
(G) Funnel and rubber policeman. To aid in the transfer of silica gel to container; not necessary if silica gel is
weighed in the field.
(H) Funnel. Glass or polyethylene, to aid in sample recovery.
(iii) Analysis. The following equipment is needed for analysis:
(A) Glass weighing dishes.
(B) Desiccator.
(C) Analytical balance. To measure to within 0.1 mg.
(D) Balance. To measure to within 0.5 mg.
(E) Beakers. 250 ml.
(F) Hygrometer. To measure the relative humidity of the laboratory environment.
(G) Temperature gauge. To measure the temperature of the laboratory environment.
(c) The following provisions apply to reagents:
(i) Sampling. The reagents used in sampling are as follows:
(A) Filters. Two outstack filters may be any combination of alundum ceramic thimble filters, type RA-98 or
glass fiber filters, type A without organic binder. The size of such filters shall allow proper sampling rates to
maintain isokinetics using the nozzle sizes specified in subdivision (b)(i)(A) of this rule.
Alternatively, other types of filters may be used, subject to the approval of the department.
(B) Silica gel. Indicating type, 6 to 16 mesh. If previously used, dry at 175 degrees Centigrade (350 degrees
Fahrenheit) for 2 hours. New silica gel may be used as received. Alternatively, other types of desiccants, the
equivalent or better of silica gel, may be used, subject to the approval of the department.
(C) Water. When analysis of the material caught in the impingers is required, distilled water shall be used. Run
blanks before field use to eliminate a high blank on test samples.
(D) Crushed ice.
(E) Stopcock grease. Acetone-insoluble, heat-stable silicone grease. This is not necessary if screw-on
connectors with teflon sleeves, or equivalent, are used. Alternatively, other types of stopcock grease may be
used, subject to the approval of the department.
(ii) Sample recovery. Washing solvent. Either acetone or distilled water may be used for sample recovery. If
acetone is used for washing solvent, then reagent grade, less than 0.001% residue, in glass bottles is required.
Acetone from metal containers generally has a high residue blank and shall not be used. Suppliers sometimes
transfer acetone to glass bottles from metal containers; thus, acetone blanks shall be run before field use, and
only acetone with low blank values, less than 0.001%, shall be used. In no case shall a blank value of more than
0.001% of the weight of acetone used be subtracted from the sample weight.
If distilled water is used for washing solvent, use distilled water with less than 0.001% residue. Run blanks
before field use to eliminate a high blank on test samples.
(iii) Analysis. Two reagents are required for the analysis:
(A) Solvent. Same as paragraph (ii) of this subdivision for quantitative transfer.
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(B) Desiccant. Anhydrous calcium sulfate, indicating type. Alternatively, other types of desiccants may be used,
subject to the approval of the department.
(d) The following provisions apply to procedures:
(i) Determination of single measurement sites. The measurement site for a positive pressure fabric filter with an
exhaust stack meeting method 1 criteria shall be in accordance with section 2.1 of method 1. The measurement
site for positive pressure fabric filters with short stacks or physical configuration not amenable to the
requirements of method 1 shall be determined from the following alternatives, or as approved by the
department:
(A) Short stacks not meeting method 1 criteria: Short stacks may be extended in accordance with the
procedures set forth in method 1 or by the use of flow straightening vanes. The flow straightening vanes shall be
of the egg crate design (see figure 109). The measurement site, when using straightening vanes, shall be at a
distance not less than 2 times the average equivalent diameter of the vane opening and not less than 1/2 of the
overall stack diameter upstream of the stack outlet.
(B) Roof monitor or monovent exhaust outlets: For positive pressure fabric filters equipped with peaked roof
monitors, ridge vents, or other types of monovents, use a measurement site at the base of the monovent.
Examples of such locations are shown in figure 108. The measurement site shall be upstream of any exhaust
point.
(C) Measurement site in fabric filter compartment housing. Sample immediately downstream of the filter bags
directly as shown in the examples in figure 108. Depending on the housing design, use sampling ports in the
housing walls or locate the sampling equipment within the compartment housing.
(ii) Determination of number and location of traverse points. The number and location of traverse points for
single exhaust stacks on positive pressure fabric filters meeting method 1 criteria shall be in accordance with
section 2.3 of method 1. The number of traverse points for other single measurement sites not meeting method 1
criteria shall not be less than 24. For example, a rectangular measurement site, such as a monovent, would
require the use of a balanced 5-by-5 traverse point matrix. All traverse points shall be sampled for each test run.
(iii) Multiple measurement sites. Sampling from 2 or more stacks or measurement sites may be combined for a
test run, if all of the following requirements are met:
(A) All measurement sites up to 12 shall be sampled. For more than 12 measurement sites, conduct sampling on
not less than 12 sites or 50% of the sites, whichever is greater. The measurement sites sampled shall be evenly,
or nearly evenly, distributed among the available sites, if not all of the sites are to be sampled.
(B) The same number of measurement sites shall be sampled for each test run.
(C) The minimum number of traverse points per test run is 24. An exception to the 24-point minimum would be
a test combining the sampling from 2 stacks meeting method 1 criteria for acceptable stack length, and method
1 specifies fewer than 12 points per site.
(D) As long as the 24 traverse points per test run criterion is met, the number of traverse points per
measurement site may be reduced to 8.
Alternatively, conduct a test run for each measurement site individually using the criteria in this paragraph and
paragraph (ii) of this subdivision for number of traverse points. Each test shall count toward the total of 3
required for a performance test. If more than 3 measurement sites are sampled, the number of traverse points
per measurement site may be reduced to 8 if not less than 72 traverse points are sampled for all 3 tests.
(iv) Sampling. The complexity of this method is such that, in order to obtain reliable results, testers shall be
trained and experienced with the test procedures. Sampling shall comply with the following provisions:
(A) Pretest preparation. All the components shall be maintained and calibrated according to the applicable
procedures described in APTD-0576, unless otherwise specified in this rule.
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Weigh several 200 to 300 g portions of silica gel in airtight containers to the nearest 0.5 g. Record the total
weight of the silica gel plus container on each container. As an alternative, the silica gel need not be preweighed,
but may be weighed directly in its impinger or sampling holder just before train assembly.
Check filters visually against light for irregularities, flaws, pinhole leaks, or cracks. Label filters of the proper size
on the back side using numbering machine ink. As an alternative, label the shipping containers (subdivision
(b)(ii)(D) of this rule) and keep the filters in these containers at all times, except during sampling and weighing.
Dry the filters in an oven at 105 degrees Centigrade (220 degrees Fahrenheit) for a minimum of 2 hours, cool
for at least 1 hour in a desiccator containing anhydrous calcium sulfate, and individually weigh and record their
weights to the nearest 0.1 mg. During the weighing, the filters shall not be exposed to the laboratory atmosphere
for a period of more than 2 minutes and a relative humidity above 50%. Procedures, other than those specified,
that account for relative humidity effects may be used, subject to the approval of the department.
(B) Preliminary determinations. Select the sampling site and the minimum number of sampling points according
to method 1 or as specified by the department. Determine the stack pressure, temperature, and the range of
velocity heads using method 2; it is recommended that a leak check of the pitot lines (see method 2, section 3.1)
be performed. Determine the moisture content using approximation method 4, or its alternatives, for the purpose
of making isokinetic sampling rate settings. Determine the stack gas dry molecular weight, as described in
method 2, section 3.6; if integrated method 3 sampling is used for molecular weight determination, the integrated
bag sample shall be taken simultaneously with, and for the same total length of time as, the particulate sample
run.
Select a nozzle size based on the range of velocity heads so that it is not necessary to change the nozzle size in
order to maintain isokinetic sampling rates. During the run, do not change the nozzle size. Ensure that the proper
differential pressure gauge is chosen for the range of velocity heads encountered (see section 2.2 of method 2).
Select a suitable probe liner and probe length so that all traverse points can be sampled. For large stacks,
consider sampling from opposite sides of the stack to reduce the length of probes.
Select a total sampling time greater than or equal to the minimum total sampling time specified in the test
procedures for the specific industry so that the sampling time per point is not less than 5 minutes, unless
approved by the department, or some greater time interval as specified by the department, and so that the
sample volume taken, corrected to standard conditions, exceeds the required minimum total gas sample volume.
The latter is based on an approximate average sampling rate.
It is recommended that the number of minutes sampled at each point be an integer or an integer plus 1/2 minute
to avoid timekeeping errors.
In some circumstances, such as in batch cycles, it may be necessary to sample for shorter times at the traverse
points and to obtain smaller gas sample volumes. In these cases, the department’s approval shall first be
obtained.
(C) Preparation of collection train. During preparation and assembly of the sampling train, keep all openings
where contamination can occur covered until just before assembly or until sampling is about to begin.
Place 100 ml of water in the first impinger, leave the second impinger empty, and transfer approximatley 200 to
300 g of preweighed silica gel from its container to the third impinger. More silica gel may be used, but care
should be taken to ensure that it is not entrained and carried out from the impinger during sampling. Place the
container in a clean place for later use in the sample recovery. Alternatively, the weight of the silica gel plus
impinger may be determined to the nearest 0.5 g and recorded.
Using tweezers or clean disposable surgical gloves, place a labeled (identified) and weighed filter in the filter
holder. Be sure that the filter is properly centered and the gasket properly placed so as to prevent the sample
gas stream from circumventing the filter. Check the filter for tears after assembly is completed.
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When glass liners are used, install the selected nozzle using a Viton A 0-ring when stack temperatures are less
than 260 degrees Centigrade (500 degrees Fahrenheit) and an asbestos string gasket when temperatures are
higher. See APTD-0576 for details. Other connecting systems using either 310 stainless steel or teflon ferrules
may be used. When metal liners are used, install the nozzle in the same manner as for glass liners or by a leak-
free direct mechanical connection. Mark the probe with heat-resistant tape or by some other method to denote
the proper distance into the stack or duct for each sampling point.
Set up the train as in figure 103. If necessary, use a very light coat of silicone grease on all ground glass joints.
Grease only the outer portion (see APTD-0576) to avoid the possibility of contamination by the silicone grease.
Place crushed ice around the impingers.
(D) Leak check procedures:
(1) Pretest leak check. A pretest leak check is strongly recommended, but not required, to prevent invalid
sampling and wasted time. If the tester opts to conduct the pretest leak check, the following procedure shall be
used:
After the sampling train has been assembled, turn it on and set the filter and probe heating systems at the desired
operating temperatures. Allow time for the temperatures to stabilize. If a Viton A 0-ring or other leak-free
connection is used in assembling the probe nozzle to the probe liner, leak check the train at the sampling site by
plugging the nozzle and pulling a 380 mm Hg (15 in. Hg) vacuum. A lower vacuum may be used if it is not
exceeded during the test.
If an asbestos string is used, do not connect the probe to the train during the leak check. Instead, leak check the
train by first plugging the inlet to the filter holder (cyclone, if applicable) and pulling a 380 mm Hg (15 in. Hg)
vacuum. A lower vacuum may be used if it is not exceeded during the test. Then connect the probe to the train
and leak check at about 25 mm Hg (1 in. Hg) vacuum; alternatively, the probe may be leak checked with the
rest of the sampling train, in 1 step, at 380 mm Hg (15 in. Hg) vacuum. Leakage rates in excess of 4% of the
average sampling rate or 0.00057 m³/min (0.02 cfm), whichever is less, are unacceptable.
The following leak check instructions for the sampling train described in APTD-0576 and APTD-0581 may be
helpful. Start the pump with the bypass valve fully open and the coarse adjust valve completely closed. Partially
open the coarse adjust valve and slowly close the bypass valve until the desired vacuum is reached. Do not
reverse the direction of the bypass valve; this will cause water to back up into the filter holder. If the desired
vacuum is exceeded, either leak check at this higher vacuum or end the leak check and start over.
When the leak check is completed, first slowly remove the plug from the inlet to the probe, filter holder, or
cyclone, if applicable, and immediately turn off the vacuum pump. This prevents the water in the impingers from
being forced backward into the filter holder and prevents silica gel from being entrained backward into the third
impinger.
(2) Leak checks during sample run. If, during the sampling run, a component, such as a filter assembly or
impinger, change becomes necessary, a leak check shall be conducted immediately before the change is made.
The leak check shall be done according to the procedure outlined in paragraph (iv)(D)(1) of this subdivision,
except that it shall be done at a vacuum equal to or greater than the maximum value recorded up to that point in
the test. If the leakage rate is found to be not more than 0.00057 m³/min (0.02 cfm) or 4% of the average
sampling rate, whichever is less, the results are acceptable and no correction need be applied to the total volume
of dry gas metered; if, however, a higher leakage rate is obtained, the tester shall either record the leakage rate
and plan to correct the sample volume, as shown in subdivision (f)(iii) of this rule, or shall void the sampling run.
Immediately after component changes, leak checks are optional; if such leak checks are done, the procedure
outlined in paragraph (iv)(D)(1) of this subdivision shall be used.
(3) Post-test leak check. A leak check is mandatory at the conclusion of each sampling run. The leak check
shall be done in accordance with the procedures outlined in paragraph (iv)(D)(1) of this subdivision, except that
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it shall be conducted at a vacuum equal to or greater than the maximum value reached during the sampling run. If
the leakage rate is found to be not more than 0.00057 m³/min (0.02 cfm) or 4% of the average sampling rate,
whichever is less, the results are acceptable and no correction need be applied to the total volume of dry gas
metered. If, however, a higher leakage rate is obtained, the tester shall either record the leakage rate and
correct the sample volume, as shown in subdivision (f)(iii) of this rule, or shall void the sampling run.
(E) Particulate train operation. During the sampling run, maintain an isokinetic sampling rate that is within 10% of
true isokinetic, unless otherwise specified by the department.
For each run, record the data required on a data sheet such as the one shown in figure 104. Be sure to record
the initial dry-gas meter reading. Record the dry-gas meter readings at the beginning and end of each sampling
time increment, when changes in flow rates are made, before and after each leak check, and when sampling is
halted. Take other readings required by figure 104 at least once at each sample point during each time
increment, and take additional readings when significant changes, 20% variation in velocity head readings,
necessitate additional adjustments in flow rate. Level and zero the manometer. Because the manometer level and
zero may drift due to vibrations and temperature changes, make periodic checks during the traverse.
Clean the portholes before the test run to minimize the chance of sampling deposited material. To begin
sampling, remove the nozzle cap and verify that the pitot tube and probe are properly positioned. Position the
nozzle at the first traverse point with the tip pointing directly into the gas stream. Immediately start the pump and
adjust the flow to isokinetic conditions. Nomographs that aid in the rapid adjustment of the isokinetic sampling
rate without excessive computations are available. These nomographs are designed for use when the type S
pitot tube coefficient is 0.85 ±0.02 and the stack gas equivalent density (dry molecular weight) is equal to 29
±4. APTD-0576 details the procedure for using the nomographs. If Cp and Md are outside the above stated
ranges, do not use the nomographs unless appropriate steps (see subdivison (g)(iv) of this rule) are taken to
compensate for the deviations.
When the stack is under significant negative pressure (height of impinger stem), take care to pull low flow when
inserting the probe into the stack to prevent water from backing into the sample tubing and to avoid pulsation
through the filter and possible loss of materials.
When the probe is in position, block off the openings around the probe and porthole to prevent unrepresentative
dilution of the gas stream.
Traverse the stack cross section, as required by method 1 or as specified by the department, being careful not
to bump the probe nozzle into the stack walls when sampling near the walls or when removing or inserting the
probe through the portholes; this minimizes the chance of extracting deposited material.
During the test run, add more ice and, if necessary, salt to maintain a temperature of less than 20 degrees
Centigrade (68 degrees Fahrenheit) at the condenser/silica gel outlet. Also, periodically check the level and zero
of the manometer.
If the pressure drop across the filter becomes too high and makes isokinetic sampling difficult to maintain, the
filter may be replaced in the midst of a sample run. It is recommended that another complete filter assembly be
used rather than attempting to change the filter itself. Before a new filter assembly is installed, conduct a leak
check (see paragraph (iv)(D)(2) of this subdivision). The total particulate weight shall include the summation of
all filter assembly catches.
A single train shall be used for the entire sample run, except in cases where simultaneous sampling is required in
2 or more separate ducts, at 2 or more different locations within the same duct, or where equipment failure
necessitates a change of trains. In all other situations, the use of 2 or more trains shall be subject to the approval
of the department.
Note that when 2 or more trains are used, separate analyses of the front-half catches from the individual trains
may be combined, as may the impinger catches, and 1 analysis of the front-half catch and 1 analysis of impinger
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catch may be performed. Consult with the department for details concerning the calculation of results when 2 or
more trains are used.
At the end of the sample run, turn off the coarse adjust valve, remove the probe and nozzle from the stack, turn
off the pump, record the final dry-gas meter reading, and conduct a post-test leak check, as outlined in
paragraph (iv)(D)(3) of this subdivision. Also, leak-check the pitot lines as described in method 2, section 3.1;
the lines shall pass this leak check to validate the velocity head data.
(F) Calculation of percent isokinetic. Calculate percent isokinetic (see subdivision (f) of this rule) to determine
whether the run was valid or whether another test run should be made. If there was difficulty in maintaining
isokinetic rates due to source conditions, consult with the department for possible variance on the isokinetic
rates.
(v) Sample recovery. Proper cleanup procedure begins as soon as the probe is removed from the stack at the
end of the sampling period. Allow the probe to cool.
When the probe can be safely handled, wipe off all external particulate matter near the tip of the probe nozzle
and place a cap over it to prevent losing or gaining particulate matter. Do not cap off the probe tip tightly while
the sampling train is cooling down as this creates a vacuum in the filter holder and draws water from the
impingers into the filter holder.
Before moving the sample train to the cleanup site, remove the probe from the sample train, wipe off the silicone
grease, and cap the open outlet of the probe. Be careful not to lose any condensate that might be present. Wipe
off the silicone grease from the filter inlet where the probe was fastened and cap it. Remove the umbilical cord
from the last impinger and cap the impinger. If a flexible line is used between the first impinger or condenser and
the filter holder, disconnect the line at the filter holder and let any condensed water or liquid drain into the
impingers or condenser. After wiping off the silicone grease, cap off the filter holder outlet and impinger inlet.
Ground-glass stoppers, plastic caps, or serum caps may be used to close these openings.
Transfer the probe and filter-impinger assembly to the cleanup area. This area shall be clean and protected from
the wind so that the chances of contaminating or losing the sample are minimized.
Save a portion of the solvent used for cleanup as a blank. Take 200 ml of this solvent directly from the wash
bottle being used and place it in a glass sample container labeled "solvent blank."
Inspect the train before and during disassembly and note any abnormal conditions. Treat the samples as follows:
Container Nos. 1, 1A. Carefully remove the filters from the filter holders and place in their identified containers.
Use a pair of tweezers or clean disposable surgical gloves, or both, to handle the filters. Carefully transfer to the
container any particulate matter or filter fibers, or both, that adhere to the filter holder gasket by using a dry
nylon bristle brush or sharp-edged blade, or both. Seal the container.
Container No. 2. Taking care to see that dust on the outside of the probe or other exterior surfaces does not get
into the sample, the testor shall quantitatively recover from particulate matter or any condensate from the nozzle,
probe fitting, probe liner, and from both filter holders by washing these components with solvent and placing the
wash in a glass container.
Perform the solvent rinses as follows:
Carefully remove the probe nozzle and clean the inside surface by rinsing with solvent from a wash bottle and
brushing with a nylon bristle brush. Brush until the solvent rinse shows no visible particles and then make a final
rinse of the inside surface with solvent.
Brush and rinse the inside parts of the Swagelok fitting with solvent in a similar way until no visible particles
remain.
Rinse the probe liner with solvent by tilting and rotating the probe while squirting solvent into its upper end so
that all inside surfaces are wetted with acetone. Let the solvent drain from the lower end into the sample
container. A glass or polyethylene funnel may be used to aid in transferring liquid washes to the container.
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Follow the solvent rinse with a probe brush. Hold the probe in an inclined position and squirt solvent into the
upper end as the probe brush is being pushed with a twisting action through the probe; hold a sample container
underneath the lower end of the probe and catch any solvent and particulate matter that is brushed from the
probe. Run the brush through the probe 3 or more times until no visible particulate matter is carried out with the
solvent or until none remains in the probe liner on visual inspection. With stainless steel or other metal probes,
run the brush through, in the manner set forth in this paragraph, not less than 6 times, since metal probes have
small crevices in which particulate matter can be entrapped. Rinse the brush with solvent and quantitatively
collect these washings in the sample container. After the brushing, make a final solvent rinse of the probe as
described above.
It is recommended that 2 people be used to clean the probe to minimize sample losses. Between sampling runs,
keep brushes clean and protected from contamination.
After ensuring that all joints have been wiped clean of silicone grease, clean the inside of both filter holders by
rubbing the surfaces with a nylon bristle brush and rinsing with solvent. Rinse each surface 3 times, or more if
needed, to remove visible particulate. Make a final rinse of the brush and filter holder.
After all solvent washings and particulate matter have been collected in the sample container, tighten the lid on
the sample container so that solvent will not leak out when it is shipped to the laboratory. Mark the height of the
fluid level to determine whether or not leakage occurred during transport. Label the container to clearly identify
its contents.
Container No. 3. Note the color of the indicating silica gel to determine if it has been completely spent and
make a notation of its condition. Transfer the silica gel from the third impinger to its original container and seal.
A funnel may make it easier to pour the silica gel without spilling it. A rubber policeman may be used as an aid in
removing the silica gel from the impinger. It is not necessary to remove the small amount of dust particles that
adhere to the impinger wall and are difficult to remove. Since the gain in weight is to be used for moisture
calculations, do not use any water or other liquids to transfer the silica gel. If a balance is available in the field,
follow the procedure for container No. 3 in paragraph (vi) of this subdivision.
Impinger water. Treat the impingers as follows: Make a notation of any color or film in the liquid catch. Measure
the liquid that is in the first 2 impingers to within ±1 ml by using a graduated cylinder or by weighing it to within
±1.0 g by using a balance if none is available. Record the volume or weight of liquid present. This information is
required to calculate the moisture content of the effluent gas.
Discard the liquid after measuring and recording the volume or weight, unless analysis of the impinger catch is
required (see subdivision (b)(i)(G) of this rule).
If a different type of condenser is used, measure the amount of moisture condensed either volumetrically or
gravimetrically.
When possible, containers shall be shipped in a manner that keeps them upright at all times.
(vi) Analysis. Record the data required on a sheet such as the one shown in figure 106. Handle each sample
container as follows:
Container Nos. 1, 1A. Analyze and report each filter separately. Transfer the filter and any loose particulate
from the sample container to a tared-glass weighing dish. Dry the filter in an oven at 105 degrees Centigrade
(220 degrees Fahrenheit) for a minimum of 2 hours, cool for at least 1 hour in a desiccator containing anhydrous
calcium sulfate, and weigh and record its weight to the nearest 0.1 mg. During the weighing, the filter shall not be
exposed to the laboratory atmosphere for a period of more than 2 minutes or a relative humidity above 50%.
Procedures, other than those specified, that account for relative humidity effects may be used, subject to the
approval of the department. The method used for the drying and weighing of filters shall be consistent before
and after the test.
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Container No. 2. Note the level of liquid in the container and confirm on the analysis sheet whether or not
leakage occurred during transport. If a noticeable amount of leakage has occurred, either void the sample or use
methods, subject to the approval of the department, to correct the final results.
Measure the liquid in this container either volumetrically to ±1 ml or gravimetrically to ±1.0 g. Transfer the
contents to a tared 250-ml beaker and evaporate to dryness either at ambient temperature and pressure for
acetone or at 95 degrees Centigrade (203 degrees Fahrenheit) in an oven for distilled water. Then subject the
sample to 250 degrees Centigrade (482 degrees Fahrenheit) in an oven for 2 to 3 hours. Desiccate for 24 hours
and weigh to a constant weight. Report the results to the nearest 0.1 mg.
Container No. 3. Weigh the spent silica gel, or silica gel plus impinger, to the nearest 0.5 g using a balance. This
step may be conducted in the field.
"Solvent blank" container. Measure solvent in this container either volumetrically or gravimetrically. Transfer the
contents to a tared 250-ml beaker and evaporate to dryness either at ambient temperature and pressure for
acetone or at 95 degrees Centigrade (203 degrees Fahrenheit) in an oven for distilled water. Then subject the
sample to 250 degrees Centigrade (482 degrees Fahrenheit) in an oven for 2 to 3 hours. Desiccate for 24 hours
and weigh to a constant weight. Report the results to the nearest 0.1 mg.
If acetone is used, the contents of container No. 2, as well as the acetone blank container, may be evaporated
at temperatures higher than ambient. If evaporation is done at an elevated temperature, the temperature shall be
closely supervised, and the contents of the beaker shall be swirled occasionally to maintain an even temperature.
Use extreme care, as acetone is highly flammable and has a low flash point.
(e) Calibration. Maintain a laboratory log of all calibrations. The following provisions apply to calibrations:
(i) Probe nozzle. Probe nozzles shall be calibrated before their initial use in the field. Using a micrometer,
measure the inside diameter of the nozzle to the nearest 0.025 mm (0.001 in.). Make 3 separate measurements
using different diameters each time and obtain the average of the measurements. The difference between the high
and low numbers shall not exceed 0.1 mm (0.004 in.). When nozzles become nicked, dented, or corroded, they
shall be reshaped, sharpened, and recalibrated before use. Each nozzle shall be permanently and uniquely
identified.
(ii) Pitot tube. The type S pitot tube assembly shall be calibrated according to the procedure outlined in section
4 of method 2.
(iii) Metering system. Before its initial use in the field, the metering system shall be calibrated according to the
procedure outlined in APTD-0576. Instead of physically adjusting the dry-gas meter dial readings to corre-
spond to the wet-test meter readings, calibration factors may be used to mathematically correct the gas meter
dial readings to the proper values. Before calibrating the metering system, it is suggested that a leak check be
conducted. For metering systems having diaphragm or rotary pumps, the normal leak check procedure will not
detect leakages within the pump. For these cases, the following leak check procedure is suggested: Make a 10-
minute calibration run at 0.00057 m³/min (0.02 cfm); at the end of the run, take the difference of the measured
wet-test meter and dry-gas meter volumes; divide the difference by 10 to get the leak rate. The leak rate shall
not exceed 0.00057 m³/min (0.02 cfm).
After each field use, the calibration of the metering system shall be checked by performing 3 calibration runs at a
single, intermediate orifice setting, based on the previous field test, with the vacuum set at the maximum value
reached during the test series. To adjust the vacuum, insert a valve between the wet-test meter and the inlet of
the metering system. Calculate the average value of the calibration factor. If the calibration has changed by more
than 5%, recalibrate the meter over the full range of orifice settings, as outlined in APTD-0576.
Alternatively, a spirometer may be substituted for a wet-test meter in the above mentioned calibration
procedures.
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Alternative procedures, such as using the orifice meter coefficients, may be used, subject to the approval of the
department.
If the dry-gas meter coefficient values obtained before and after a test series differ by more than 5%, the test
series shall be performed using whichever meter coefficient value, before or after, gives the lower value of total
sample volume.
(iv) Probe heater calibration. The probe heating system shall be calibrated before its initial use in the field
according to the procedures outlined in APTD-0576. Probes constructed according to APTD-0581 need not
be calibrated if the calibration curves in APTD-0576 are used.
(v) Temperature gauges. Use the procedure in section 4.3 of method 2 to calibrate instack temperature gauges.
Dial thermometers, such as those used for the dry-gas meter and condenser outlet, shall be calibrated against
mercury-in-glass thermometers.
(vi) Leak check of metering system shown in figure 103. That portion of the sampling train from the pump to the
orifice meter shall be leak checked before to initial use and after each shipment. Leakage after the pump will
result in less volume being recorded than is actually sampled. The following procedure is suggested (see figure
107): Close the main valve on the meter box. Insert a 1-hole rubber stopper with rubber tubing attached into the
orifice exhaust pipe. Disconnect and vent the low side of the orifice manometer. Close off the low side orifice
tap. Pressurize the system to 13 to 18 cm (5 to 7 in.) water column by blowing into the rubber tubing. Pinch off
the tubing and observe the manometer for 1 minute. A loss of pressure on the manometer indicates a leak in the
meter box; leaks, if present, shall be corrected.
(vii) Barometer. Calibrate against a mercury barometer.
(f) Calculations. When carrying out calculations, retain at least 1 extra decimal figure beyond that of the acquired
data. Round off figures after the final calculation. Other forms of the equations may be used if they give
equivalent results. The following provisions apply to calculations:
(i) Nomenclature:

An = Cross-sectional area of nozzle, m² (ft.²).

A = Cross-sectional area of stack or flue at the point of sampling, ft.².

Bws = Water vapor in the gas stream, proportion by volume, expressed as a fraction.

Bwi = Percent water vapor in gas entering source particulate control device determined by method 4.

Bwo = Percent water vapor in gas exiting source particulate control device.

Ca = Wash blank residue concentration, mg/g.

Cs = Concentration of particulate matter in stack gas, pounds per 1000 pounds of actual stack gas.

CsD = Concentration of particulate matter in stack gas, moisture excluded, pounds per 1000 pounds of dry
stack gas.

Cs50 = Concentration of particulate matter corrected to 50% excess air, pounds per 1000 pounds of stack gas.
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Cs50D = Concentration of particulate matter corrected to 50% excess air, excluding any water addition from a
collector, pounds per 1000 pounds of stack gas.

E = Mass emission rate of particulate, lb/hr.

F50 = Concentration conversion factor to 50% excess air with no moisture alterations in exhaust.

F50D = Concentration conversion factor to 50% excess air, excluding any moisture added to exhaust gas by
pollution collection system.

FD = Concentration conversion factor to dry basis, excluding any water in the stack gas.

I = Percent of isokinetic sampling.

La = Maximum acceptable leakage rate for either a pretest leak check or for a leak check following a
component change; equal to 0.00057 m³/min (0.02 cfm) or 4% of the average sampling rate, whichever is less.

Li = Individual leakage rate observed during the leak check conducted prior to the "ith" component change (i =
1, 2, 3 . . . . . n), m³ /min (cfm).

Lp = Leakage rate observed during the post-test leak check, m³/min (cfm).

Md = Molecular weight of dry stack gas, g/g mole (lb/lb-mole), calculated by method 3, equation 3-2, using
data from integrated method 3.

mn = Total amount of particulate matter collected, mg.

Mw = Molecular weight of water, 18.0 g/g-mole (18.0 lb/lb-mole).

ma = Mass of residue of solvent after evaporation, mg.

mg = Total weight of gas samples through nozzle, lb.

Pbar = Barometric pressure at the sampling site, mm Hg (in. Hg).

Ps = Absolute stack gas pressure.

Pstd = Standard absolute pressure, 760 mm Hg (29.92 in. Hg).

R = Ideal gas constant, 0.06236 mm Hg-m³/°K-g-mole (21.85 in. Hg-ft.³/°R-lb-mole).

Tm = Absolute average dry-gas meter temperature (see figure 104), °K (°R).

Ts = Absolute average stack gas temperature (see figure 104), °K (°R).
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Tstd = Standard absolute temperature, 294.1 °K (530°R).

Va = Volume of solvent blank, ml.

Vaw = Volume of solvent used in wash, ml.

Vlc = Total volume of liquid collected in impingers and silica gel (see figure 106), ml.

Vm = Volume of gas sample as measured by the dry-gas meter, dcm (dcf).

Vm(std) = Volume of gas sample measured by the dry-gas meter, corrected to standard conditions, dscm (dscf).

Vw(std) = Volume of water vapor in the gas sample, corrected to standard conditions, scm (scf).

Vs = Stack gas velocity, calculated by method 2, equation 2-9, using data obtained from method 5, m/sec
(ft./sec).

Wa = Weight of residue in solvent wash, mg.

Y = Dry-gas meter calibration factor.

∆H = Average pressure differential across the orifice meter (see figure 104), mm H20 (in. H20).

%02 = Percent oxygen in stack gas by volume (dry basis).

%N2 = Percent nitrogen in stack gas by volume (dry basis).

pa = Density of solvent, mg/ml.

ps(std) = Density of all sampled gas at standard conditions, lb/ft.³.

pw = Density of water, 0.9982 g/ml (0.002201 lb/ml).

T = Total sample time, min.

T 1 = Sample time, interval, from the beginning of a run until the first component change, min.

T i = Sampling time interval, between 2 successive component changes, beginning with the interval between the
first and second changes, min.

T p = Sampling time interval, from the final (nth) component change until the end of the sampling run, min.

13.6 = Specific gravity of mercury.

60 = Sec/min.
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100 = Conversion to percent.

386.9 = Cubic feet per lb-mole of ideal gas at standard conditions.

453.6 = Conversion of pounds to grams.

3600 = Conversion of hours to sec.

1000 = Conversion of 1000 lb units to lb units.

(ii) Average the dry-gas meter temperature and average the orifice pressure drop. See data sheet (figure 104).
(iii) Dry gas volume. Correct the sample volume measured by the dry-gas meter to standard conditions (21.1
degrees Centigrade, 760 mm Hg or 70 degrees Fahrenheit, 29.92 in. Hg) by using equation 5-1.
equation 5-1

m(std)
m std bar

m std
1 m

bar

m
V  =  V  Y T  ( P  +  H / 13.6)

T  P
 =  K  V  Y 

( P  +  H / 13.6)

T

∆ ∆

Where:
K1 = 0.3869 °K/mm Hg for metric units.
= 17.71 °R/in. Hg for English units.

Equation 5-1 can be used as written. However, if the leakage rate observed during any of the mandatory leak
checks (for example, the post-test leak check or leak checks conducted before component changes) exceeds
La, equation 5-1 shall be modified as follows:
(A) Case I. No component changes made during sampling run. In this case, replace Vm in equation 5-1 with the
expression:
V  -  (L - L ) m p a θ

(B) Case II. One or more component changes made during the sampling run. In this case, replace Vm in

equation 5-1 by the expression:

V  -  (L - L ) (L - L ) L - L )m 1 a i a p aθ θ θi i p

i

n

− −
=
∑

2

(

and substitute only for those leakage rates (Li or Lp) that exceed La.
(iv) Volume of water vapor.
equation 5-2

w(std) 1c w w std std 2 1cV  =  V  ( p / M ) (R T / P ) =  K  V
Where:
K2 = 0.001338 m³/ml for metric units.
= 0.04733 ft.³/ml for English units.

(v) Moisture content.
equation 5-3

ws w(std) m(std) w(std)B  =  V / (V  +  v )
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In saturated or water droplet-laden gas streams, 2 calculations of the moisture content of the stack gas shall be
made: 1 from the impinger analysis (equation 5-3), and a second from the assumption of saturated conditions.
The lower of the 2 values of Bws shall be considered correct. The procedure for determining the moisture
content based upon assumption of saturated conditions is given in the note of section 1.2 of method 4. For the
purpose of this method, the average stack gas temperature from figure 104 may be used to make the
determination, if the accuracy of the in-stack temperature sensor is ±1 degree Centigrade (2 degrees
Fahrenheit).
(vi) Solvent blank concentration.
equation 5-4

a a a aC  =  m / (V  P )
(vii) Solvent wash blank.
 equation 5-5

a a aw aW  =  C  V  P
(viii) Total particulate weight. Determine the total particulate catch from the sum of the weights obtained from
containers 1, 1A, and 2 less the wash solvent blank (see figure 106).
Refer to subdivision (d)(iv)(E) of this rule to assist in the calculation of results involving 2 or more pairs of filters
or 2 or more sampling trains.
(ix) Sampled gas density. Determine the density of the gas sampled from the stack, at standard conditions (lb/ft.³
).
 equation 5-6

s(std) d ws w wsP  =  ( M  (1- B ) +  M  B ) / 386.9
(x) Total weight of gas sampled (lbs).
 equation 5-7

g m(std) w(std) s(std)m  =  (V  +  V ) p
(xi) Particulate concentration (lbs/1000 lbs).
 equation 5-8

s n gC  =  m / (453.6 m )
(xii) Excess air and moisture correction factors:
(A) Correction factor to 50% excess air for those sources with or without any particulate collector where no
increase in moisture content of the exhaust gas occurs after the process and before the point of sampling.
 equation 5-9

50
d wo wo

2 2 d wo wo
F  =  M  +  18 B / (100 - B )

0.1826 % N  -  2.0592 %0  +  M  +  18 B / (100 - B )
(B) Correction factor to 50% excess air for those sources with a wet collection device (scrubber) that increases
the moisture content of the exhaust gas after the process and before the point of sampling.
 equation 5-10

50D
d wo wo

2 2 d wi wi
F  =  M  +  18 B / (100 - B )

0.1826 % N  -  2.0592 %0  +  M  +  18 B / (100 - B )
(C) Correction factor to convert the actual concentration, Cs, to dry conditions.
 equation 5-11

D
d wo wo

d
F  =  M  +  18 B / (100 - B )

M
(xiii) Converted particulate concentrations, where applicable under the department’s rules or permit.
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 equation 5-12
s50 s 50C  =  C  F

 equation 5-13
s50D s 50DC  =  C  F

 equation 5-14
sD s DC  =  C  F

(xiv) Mass emission rate (lb/hr).
 equation 5-15

E =  
3600 A V  C  P  T  P

1000 T  P
 =  K  A V  C  P  P / T

s s s std s(std)

s std
3 s s s s(std) s

Where:
K3 = 63.77 for English units.

(xv) Velocity determinations. Velocity determinations at measurement sites with gas velocities within the range
measureable with the type S pitot (for example, velocity head 1.3 mm H20 (0.05 in. H20)) shall be conducted
according to the procedures in method 2. If the velocity of exhaust gas at the measurement site is below the
range measureable with the type S pitot (for example, velocity head 1.3 mm H20) the gas velocity shall be
measured at the inlet according to procedures in method 2. Calculate the average gas velocity at the
measurement site as follows:

f
i o

o i
V  =  

Q  T
A  T

Where:
Vf = Average gas velocity of the measurement site(s), m/sec (ft./sec).
Qi = Inlet gas volume flow rate, m³/sec (ft.³/sec).
Ao = Measurement site(s) total cross sectional area, m²(ft.²).
To = Temperature of gas at measurement site, °K (°R).
Ti = Temperature of gas at inlet, °K (°R).

Use the average velocity calculated for the measurement site in determining and maintaining isokinetic sampling
rates.
All sources of gas leakage, into or out of the fabric filter housing between the inlet measurement site and the
outlet measurement site, shall be blocked and made leaktight.
(xvi) Isokinetic variation:
(A) Calculation from raw data.
 equation 5-16

I =  
100 T  ( K  V  +  (V / T )( P  +  H / 13.6))

60  V  P  A
s 4 lc m m bar

s s n

∆
θ

Where:
K4 = 0.003458 mm Hg - m³/ml - °K for metric units.
= 0.002672 in. Hg - ft.³/ml - °R for English units.

(B) Calculation from intermediate values.
 equation 5-17
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I =  
T  V  P  100

T  V   A  P  60(1 - B )
 =  K  

T  V
P  V  A   (1 - B )

s m(std) std

std s n s ws
5

s m(std)

s s n wsθ θ
Where:
K5 = 4.307 for metric units.
= 0.09409 for English units.

(xvii) Acceptable results. If 90%=I=110%, the results are acceptable. If the results are low in comparison to the
standard and I is beyond the acceptable range, or if I is less than 90%, the department may opt to accept the
results. Otherwise, reject the results and repeat the test.
(g) Bibliography:
(i) Federal Register, Volume 42, No. 160, Part 60, Chapter 1, Title 40, Appendix A Method 5, August 18,
1977.
(ii) Martin, Robert M. Construction Details of Isokinetic Source Sampling Equipment. Environmental Protection
Agency. Research Triangle Park, N.C. APTD-0581. April, 1971.
(iii) Rom, Jerome J. Maintenance, Calibration, and Operation of Isokinetic Source Sampling Equipment.
Environmental Protection Agency. Research Triangle Park, N.C. APTD-0576. March, 1972.
(iv) Shigehara, R. T. "Adjustments in the EPA Nomograph for Different Pitot Tube Coefficients and Dry
Molecular Weights." Stack Sampling News 2:4-11. October, 1974.
(v) Guidelines for Source Testing of Particulate. Michigan Department of Natural Resources, Air Quality
Division. June 1, 1977.

R 336.2021 Figures.
Rule 1021. Figures 102 to 104 and 106 to 109 read as follows:
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FIGURE 102
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FIGURE 103
PARTICULATE SAMPLING TRAIN
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FIGURE 104. PARTICLE FIELD DATA.

PLANT
___________________________________________

AMBIENT TEMPERATURE
_______________________________

LOCATION
_______________________________________

BAROMETRIC PRESSURE
_______________________________

OPERATOR
______________________________________

ASSUMED MOISTURE, %
________________________________

DATE
___________________________________________

PROBE LENGTH, m (ft)
__________________________________

SAMPLE BOX NO.
________________________________

NOZZLE IDENTIFICATION NO.
____________________________

METER BOX NO.
_________________________________

AVERAGE CALIBRATED NOZZLE DIAMETER, cm (in.)
________

METER BOX NO.
_________________________________

PROBE HEATER SETTING
_______________________________

METER ∆ H @
___________________________________

LEAK RATE, m3/min (cfm)
________________________________

C FACTOR
______________________________________

PROBE LINER MATERIAL
________________________________

PITOT TUBE COEFFICIENT, C p
____________________

SCHEMATIC OF STACK CROSS
SECTION

TRAVERSE
POINT NUMBER

SAMPLING
TIME

(θ). min.

STATIC
PRESSURE

m m Hg
(in Hg)

STACK
TEMPERAT

URE
(T S)

°C (°F)

VELOCITY
HEAD
(∆PS)

mm(in.)H20

GAS
SAMPLE
VOLUME

m3 (ft 3)

GAS SAMPLE
TEMPERATU

RE AT DRY
GAS METER

FILTER
HOLDER

TEMPERATU
RE

°C(°F)

TEMPERATURE OF GAS
LEAVING CONDENSER OR LAST

IMPINGER
°C(°F)

INLE
T

°C(°F)

OUT
LET

°C(°F)
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TOTAL
Avg. Avg.

AVERAGE
Avg.
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FIGURE 106. ANALYTICAL DATA.

Plant ______________________________________________________

Date ______________________________________________________

Run No. ___________________________________________________

Relative Humidity ____________________________________________

Amount liquid lost during transport _______________________________

Solvent blank volume, ml ______________________________________

Solvent wash volume, ml ______________________________________

Solvent blank concentration, mg/mg (equation 5-4) __________________

Solvent wash blank, mg (equation 5-5) ___________________________

CONTAINER
NUMBER

WEIGHT OF PARTICULATE COLLECTED
mg
FINAL WEIGHT TARE WEIGHT WEIGHT GAIN

1
1A
2
TOTAL
Less solvent blank
Weight of particulate matter

VOLUME OF LIQUID WATER COLLECTED
IMPINGER
VOLUME,
ml

SILICA GEL
WEIGHT,
g

FINAL
INITIAL
LIQUID COLLECTED
TOTAL VOLUME COLLECTED g* ml

CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TOTAL WEIGHT INCREASE BY
DENSITY OF WATER (lg/ml).
INCREASE,  g

1 g / ml
  VOLUME WATER,  ml=
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FIGURE 107
LEAK CHECK OF METER BOX
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FIGURE 108
Acceptable sampling site locations for: (a) peaked roof; and (b) ridge vent type fabric filters.



2002 MR 5 – April 1, 2002

133

FIGURE 109
EXAMPLE OF FLOW STRAIGHTENING VANES

NOTE: POSITION STRAIGHTENERS SO THAT CELL SIDES ARE LOCATED APPROX. 45° FROM
TRAVERSE DIA's.
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R 336.2040 Method for determination of volatile organic compound emissions from coating lines and
graphic arts lines.
Rule 1040. (1) The methods described in this rule shall be used for the determination of volatile organic
compound emissions from coating lines and graphic arts lines for the purpose of determining compliance, during
the specified averaging period, with an emission limit contained in any of the following:
(a) These rules.
(b) A permit to install.
(c) A permit to operate.
(d) A voluntary agreement.
(e) A performance contract.
(f) A stipulation.
(g) An order of the department.
For emission limits expressed as pounds of volatile organic compounds per gallon of coating, minus water, as
applied, the phrase "minus water" shall also include compounds which are used as organic solvents and which
are excluded from the definition of volatile organic compound. Concentrations of volatile organic compounds in
coatings and inks shall be determined by excluding water and compounds which are used as organic solvents
and which are excluded from the definition of volatile organic compound from both the volume of volatiles in the
coatings and inks and the volume of the coatings and inks as applied.
(2) Unless otherwise specified in these rules or in a legally enforceable permit, order, or contract as described in
subrule (1) of this rule, for a particular coating line or graphic arts line, the applicable method for the
determination of volatile organic emissions from coating lines and graphic arts lines is based upon the form of the
specified emission limit as follows:
(a) For coating lines that do not have an add-on emissions control device for which emission limits are
expressed in pounds of volatile organic compounds per gallon of coating, minus water, as applied, use the
method described in subrule (12)(a) of this rule.
(b) For coating lines that have 1 or more add-on emissions control devices for which emission limits are
expressed in pounds of volatile organic compounds per gallon of coating, minus water, as applied, use the
method described in subrule (12)(b) of this rule.
(c) For coating lines that do not have an add-on emissions control device for which emission limits are
expressed in pounds of volatile organic compounds per gallon of coating solids, as applied, use the method
described in subrule (12)(c) of this rule.
(d) For coating lines with 1 or more add-on emissions control devices for which emission limits are expressed in
pounds of volatile organic compounds per gallon of coating solids, as applied, use the method described in
subrule (12)(d) of this rule.
(e) For coating lines that do not have an add-on emissions control device for which emission limits are
expressed in pounds of volatile organic compounds per gallon of applied coating solids, use the method
described in subrule (12)(e) of this rule.
(f) For coating lines that have 1 or more add-on emissions control devices for which emission limits are
expressed in pounds of volatile organic compounds per gallon of applied coating solids, use the method
described in subrule (12)(f) of this rule.
(g) For graphic arts lines that do not have an add-on emissions control device for which emission limits are
expressed in pounds of volatile organic compounds per pound of solids, as applied, use the method described in
subrule (12)(g) of this rule.
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(h) For graphic arts lines that have 1 or more add-on emissions control devices for which emission limits are
expressed in pounds of volatile organic compounds per pound of solids, as applied, use the method described in
subrule (12)(h) of this rule.
(i) For flatwood paneling coating lines that do not have an add-on emissions control device for which emission
limits are expressed in pounds of volatile organic compounds per 1,000 square feet of coated finished product,
use the method described in subrule (12)(i) of this rule.
(j) For flatwood paneling coating lines that have 1 or more add-on emissions control devices for which emission
limits are expressed in pounds of volatile organic compounds per 1,000 square feet of coated finished product,
use the method described in subrule (12)(j) of this rule.
(3) The following nomenclature applies to the equations described in this rule:
(a) a = An individual duct through which gases containing volatile organic compounds are ducted to an add-on
emissions control device.
(b) B = Modified emission limit, converted from pounds of volatile organic compounds per gallon of coating,
minus water, as applied, to pounds of volatile organic compounds per gallon of coating solids as applied.
(c) Cim = Concentration of volatile organic compounds, as measured by the applicable method, in the effluent
gas flowing through stack "m" leaving the add-on emissions control device (parts per million by volume).
(d) Cza = Concentration of volatile organic compounds, as measured by the applicable method, in the influent
gas flowing through duct "a" entering the add-on emissions control device (parts per million by volume).
(e) Dci = Density of each ink or coating "i" as received from the ink or coating supplier (pounds per gallon of ink
or coating).
(f) Dsj = Density of each volatile organic compound dilution solvent "j" added to the coating (pounds per gallon
of solvent, minus water).
(g) DE = Volatile organic compound destruction efficiency of the add-on emissions control device.
(h) E = Emission limit expressed in pounds of volatile organic compounds per gallon of coating, minus water, as
applied.
(i) GT = Total volume of all coatings "z" used during the averaging period (gallons of coating, minus water, as
applied).
(j) i = An individual coating used during the averaging period that belongs to the coating category for which a
compliance determination is being made pursuant to the provisions of this rule. For a graphic arts line, "i" is an
individual ink or coating used during the averaging period.
(k) j = An individual dilution solvent used during the averaging period that is used in conjunction with a coating
"i".
(l) k = An individual method of application of coating solids.
(m) Lci = Volume of each coating "i" used during the averaging period (gallons of coating, minus water, as
applied).
(n) Ldi = Volume of each ink or coating "i" as received from the ink or coating supplier and used during the
averaging period (gallons of ink or coating).
(o) Lik = Volume of each coating "i" used by each application method "k" during the averaging period (gallons of
coating, minus water, as applied).
(p) Lsj = Volume of each volatile organic compound dilution solvent "j" added to the coating during the
averaging period (gallons of solvent, minus water).
(q) M = Total weight of volatile organic compounds in all coatings "z" used during the averaging period for a
coating line or a graphic arts line (pounds).
(r) m = An individual stack through which gases containing volatile organic compounds are ducted to the
ambient air from an add-on emissions control device.
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(s) Mr = Total weight of volatile organic compounds recovered from a recovery-type add-on emissions control
device during the averaging period (pounds).
(t) N = Fraction, by weight, of the total volatile organic compounds emitted from an operation which is captured
and enters the add-on emissions control device (pound per pound).
(u) NTr = Fraction, by weight, of the total volatile organic compounds in all coatings "z" used during the
averaging period for a coating line or a graphic arts line which is controlled by an add-on emissions control
device "r" (pound per pound).
(v) P = For an individual coating "i," pounds of volatile organic compounds per gallon of coating, minus water,
as applied.
(w) Ps = For an individual coating "i," pounds of volatile organic compounds, minus water, as received from the
ink or coating supplier.
(x) Pa = As used in subrule (12)(a) of this rule for coating lines that do not have an add-on emissions control
device, volume-weighted average pounds of volatile organic compounds per gallon of coating, minus water, as
applied, for a single coating category during the averaging period.
(y) Pb = As used in subrule (12)(b) of this rule for coating lines that have 1 or more add-on emissions control
devices, volume-weighted average pounds of volatile organic compounds per gallon of coating, minus water, as
applied, for a single coating category during the averaging period.
(z) Pc = As used in subrule (12)(c) of this rule for coating lines that do not have an add-on emissions control
device, volume- weighted average pounds of volatile organic compounds per gallon of coating solids, as
applied, for a single coating category during the averaging period.
(aa) Pd = As used in subrule (12)(d) of this rule for coating lines that have 1 or more add-on emissions control
devices, volume-weighted average pounds of volatile organic compounds per gallon of coating solids, as
applied, for a single coating category during the averaging period.
(bb) Pe = As used in subrule (12)(e) of this rule for coating lines that do not have an add-on emissions control
device, volume- weighted average pounds of volatile organic compounds per gallon of applied coating solids for
a single coating category during the averaging period.
(cc) Pf = As used in subrule (12)(f) of this rule for coating lines that have 1 or more add-on emissions control
devices, volume-weighted average pounds of volatile organic compounds per gallon of applied coating solids for
a single coating category during the averaging period.
(dd) Pg = As used in subrule (12)(g) of this rule for graphic arts lines that do not have an add-on emissions
control device, average pounds of volatile organic compounds per pound of solids, as applied, for all inks and
coatings used during the averaging period.
(ee) Ph = As used in subrule (12)(h) of this rule for graphic arts lines that have 1 or more add-on emissions
control devices, average pounds of volatile organic compounds per pound of solids, as applied, for all inks and
coatings used during the averaging period.
(ff) Pi = As used in subrule (12)(i) of this rule for flatwood paneling coating lines that do not have an add-on
emissions control devices, volume-weighted average pounds of volatile organic compounds per 1,000 square
feet of coated finished product for a single-coating category during the averaging period.
(gg) Pj = As used in subrule (12)(j) of this rule for flatwood paneling coating lines that have 1 or more add-on
emissions control devices, volume-weighted average pounds of volatile organic compounds per 1,000 square
feet of coated finished product for a single-coating category during the averaging period.
(hh) Qim = Volumetric flow rate of the effluent gas flowing through stack "m" leaving the add-on emissions
control device (dry standard cubic feet per hour).
(ii) Qza = Volumetric flow rate of the influent gas flowing through duct "a" entering the add-on emissions control
device (dry standard cubic feet per hour).
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(jj) Q3n = Volumetric flow rate of the effluent gas leaving an uncontrolled stack "n" (dry standard cubic feet per
hour).
(kk) r = An individual add-on emissions control device.
(ll) Rr = Reduction efficiency of a single add-on emissions control device.
(mm) Rt = Overall reduction efficiency of all add-on emissions control devices used for a coating line or a
graphic arts line.
(nn) s = The total number of different add-on control devices "r" on a coating line or graphic arts line.
(oo) Sq = The total surface area of coated finished product for a single-coating category for a flatwood paneling
coating line during the averaging period (square feet).
(pp) T = Overall transfer efficiency for all coatings "i" for a single-coating category on a coating line for the
averaging period.
(qq) t = The total number of stacks "m" leaving an add-on emissions control device "r".
(rr) Ti = Transfer efficiency for application of coating "i" (%).
(ss) u = Total number of ducts "a" entering an add-on emissions control device "r".
(tt) Uci = For representative colors and parts that are tested for transfer efficiency, "Uci" is the volume of each
representative color of coating that is applied to each representative part on a coating line during the averaging
period.
(uu) V = For a coating line, the volume of solids in all coatings used "zc" during the averaging period (gallons).
(vv) Vci = Proportion of solids by volume in each coating "i" (gallon of solids per gallon of coating, minus water,
as applied).
(ww) W = For a graphic arts line, the weight of solids in all inks and coatings used "zg" during the averaging
period (pounds).
(xx) Wci = Proportion of volatiles (volatile organic compounds, water, and exempt compounds) by weight in
each ink or coating "i" as received from the ink or coating supplier (pound of volatiles per pound of coating).
(yy) x = The total number of different application methods "k."
(zz) y = The total number of different dilution solvents "j."
(aaa) z = The total number of different coatings "i" used on a coating line or different number of inks and
coatings "i" used on a graphic arts line during the averaging period. "z" is used generically in the equations
specified in this rule for "zc" when the calculation is made for a coating line and for "zg" when the calculation is
made for a graphic arts line.
(bbb) zc = The total number of different coatings "i" in the same coating category used during the averaging
period.
(ccc) zg = The total number of different inks and coatings "i" used during the averaging period.
(4) The following provisions apply to the calculations for a coating line or graphic arts line made pursuant to the
methods described in this rule:
(a) When carrying out calculations, carry not less than 5 significant digits in intermediate calculations. Round off
figures after the final calculation, rounding off calculated emission numbers to not less than 2, but not more than
3, significant figures.
(b) The calculations for a coating line shall include all of the coatings which are in the same coating category and
which are used during the averaging period as specified in the applicable emission limit.
(c) Except as specified in R 336.1624(5)(d), the calculations for a graphic arts line shall include all of the inks
and coatings that are used during the averaging period as specified in the applicable emission limit.
(5) The volatile organic compound content of an ink or coating, minus water, as applied, "P," shall be
determined using any of the following methods:
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(a) The volatile organic compound content of an ink or coating, minus water, as applied, "P," shall be
determined according to all of the following provisions:
(i) The volatile organic compound content, minus water, as applied, shall be determined as follows:
(A) For a coating used on a coating line or a coating used on a graphic arts line, the volatile organic compound
content, minus water, as applied, shall be determined using federal reference method 24 or federal reference
method 24a, as applicable to the coating, as described in R 336.2004, or an alternate method approved by the
department.
(B) For an ink that is used on a graphic arts line, the volatile organic compound content, minus water, as
applied, shall be determined using federal reference method 24a, as described in R 336.2004.
(ii) The ink or coating sample shall be taken at a point where the sample will be representative of the ink or
coating material as applied.
(iii) The sample shall be stored in an enclosed container that is not less than 1 pint in volume.
(iv) By using a procedure that is acceptable to the department, the amount of any compound in the sample that
is excluded from the definition of volatile organic compound may be quantified and subtracted from the total
amount of volatiles in the sample as determined by federal reference method 24, federal reference method 24a,
or an alternate method that is approved by the department. In this case, the volume of any excluded compound
in the sample shall also be subtracted from the volume of the ink or coating sample.
(b) Upon written approval by the department, the volatile organic compound content of an ink or coating may
be determined from formulation data, which includes batch composition information from the ink or coating
manufacturer and the amount of volatile organic compound dilution solvent added to the ink or coating before
application. In this case, "P" shall be calculated using the following equation:

P =  
L  Ps +  L  D

L  +  L
di sj sj

di sj

(c) If a coating or ink is tested by a federal reference method 24 or 24a analysis or by an alternate method
approved by the department and the results are different than calculated through formulation data review, then
the test method results shall be used for determining compliance with the emission limit.
(6) The weight of volatile organic compounds that are used during the averaging period shall be calculated using
the following equation, where "z" is the total number of coatings used:

M =  L  P
i=1

z

ci∑
(7) The total volume of coating solids that are used during the averaging period shall be calculated using the
following equation, where "z" is the total number of coatings used:

V =  L  V
i=1

z

ci ci∑
(8) The total weight of ink and coating solids that are used during the averaging period shall be calculated using
the following equation, where "zg" is the total number of inks and coatings used during the averaging period:

W =  L  D  (1-W )
i=1

zg

di ci ci∑
(9) The transfer efficiency shall be determined by the following method, if approved by the department, or by an
alternate method approved by the department:
(a) A person who is responsible for the transfer efficiency test shall identify all of the following in a coating
operation transfer efficiency test proposal and shall submit the proposal to the department for approval not less
than 30 days before the transfer efficiency test:
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(i) All processing sequences. A processing sequence is the combination and order of paint booths, flash-off
areas, ovens, and application equipment necessary to apply a coating.
(ii) The coating categories used on each processing sequence.
(iii) The representative coating color in each coating category. A representative color shall be determined based
upon the volume of coating used in relation to the total volume of coating category coatings used and any other
parameters acceptable to the department. If it is believed by the department that the transfer efficiency of the
various coatings within the same coating category would be different as a result of different coating technologies,
such as for metallic topcoat coatings and nonmetallic topcoat coatings, 2 or more representative coating colors
may be required by the department to be tested.
(iv) At a minimum, 2 different representative parts coated in each processing sequence. A representative part
shall be determined based on the numbers of the part coated in relation to the total number of parts coated, the
configuration of the part, and any other parameters acceptable to the department.
(b) For the initial transfer efficiency tests, a person shall test, at a minimum, the representative color or colors in
each coating category used on each representative part in each processing sequence. To more closely represent
actual process conditions, coatings applied wet-on-wet, such as basecoat and clearcoat, may be tested
together. Also, identical colors or clear coats on identical parts in identical processing sequences need not be
tested.
(c) A person who is responsible for the transfer efficiency test shall review the operating conditions annually
thereafter and demonstrate, to the satisfaction of the department, that significant changes have not occurred in
coating technology, the parts coated, or the processing sequence. The most recent test results shall remain valid
for 5 years if the person demonstrates that significant change has not occurred. Significant product, processing,
material, or application equipment changes shall necessitate retesting of the transfer efficiency of the operations
that have been modified. The retesting shall be done as soon as practicable, but not more than 180 days after
the start-up and stabilization of the new product, process, material, or application equipment. New transfer
efficiency values determined by the retest shall be used retroactively to the start-up of the new product, process,
material, or application equipment.
(d) Retests on a coating line may be limited to a representative coating on not less than 2 representative parts in
a representative processing sequence, as approved by the department. A representative processing sequence
shall be determined based upon coating usage, application equipment, and any other parameters acceptable to
the department.
(e) The area in the facility to be used for part weighing shall be selected so as to provide for an area that has
relatively constant temperature and minimal air movement.
(f) Except as allowed pursuant to the provisions of subdivision (b) of this subrule, the coating being tested shall
be the only coating applied during the transfer efficiency test. If the part is weighed, weight loss from all other
materials shall be accounted for in the initial test weight.
(g) A minimum of 10 parts per transfer efficiency test shall be weighed to determine the weight of the solids
applied. The average weight gain for the 10 parts tested shall be used as the part weight gain for that transfer
efficiency test. All transfer efficiency tests for a processing sequence shall be completed within a 36-hour period.
(h) Each part to be painted shall be identified and preweighed to the nearest 0.05 pound.
(i) The selected paint material at each paint system or paint pot dedicated for the transfer efficiency test shall be
isolated.
(j) The amount of material used during the transfer efficiency test shall be determined by either of the following
measurement procedures:
(i) The weight measurement procedure as follows:
(A) Weigh the tank of reduced paint, to the nearest 0.01 pound, after all supply and return lines have been filled.
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(B) Connect the paint tank to the system and paint the test parts.
(C) Reweigh the tank to the nearest 0.01 pound.
(D) Determine the weight of paint material used by subtracting the final weight of the tank from the initial weight
of the tank.
(E) Obtain paint samples for weight solids determination.
(F) Do both the initial and final weighings of the paint tank with the tank pressurized or with the tank not
pressurized.
(ii) A volume measurement procedure that is acceptable to the department.
(k) Each painted test part shall be reweighed to the nearest 0.01 pound after paint has cured and cooled.
(l) The weight of the solids in the paint samples shall be determined using ASTM-D2369. ASTM-D2369 is
adopted in these rules by reference. A copy of this document may be inspected at the Lansing office of the air
quality division of the department of environmental quality. A copy of this document may be obtained from the
American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania
19428, or from the Department of Environmental Quality, Air Quality Division, P.O. Box 30260, Lansing,
Michigan 48909-7760, at a cost as of the time of adoption of these rules of $25.00.
(m) The coating density in pounds per gallon shall be determined using ASTM-D1475. ASTM-D1475 is
adopted in these rules by reference. A copy of this document may be inspected at the Lansing office of the air
quality division of the department of environmental quality. A copy of this document may be obtained from the
American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania
19428, or from the Department of Environmental Quality, Air Quality Division, P.O. Box 30260, Lansing,
Michigan 48909-7760, at a cost as of the time of adoption of these rules of $25.00.
(n) The following equation shall be used to calculate the transfer efficiency for the application of coating "i":

iT  =  
Total weight gain of parts tested

(total weight of coating used per test) x (weight fraction solids)
(o) Where more than 1 part type or coating are tested on a coating line for a single coating category, the overall
transfer efficiency "T" for the coating category shall be determined by averaging the individual transfer efficiency
values based upon a volume-weighted average of coatings applied during the averaging period for each different
color and part type tested. This overall transfer efficiency shall be calculated by using the following equation,
where "aa" is the number of coatings tested and "bb" is the number of part types tested:

T =  
T  U
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(p) Baseline operating parameters of the paint application equipment and the paint booths shall be established
for each transfer efficiency test and shall serve as a basis for determining compliance. These parameters shall be
included in a transfer efficiency test report and shall include all of the following information:
(i) Type of spray equipment.
(ii) Electrostatic voltage.
(iii) Size and geometry of the part coated.
(iv) Gun-to-target distance (nonmanual).
(v) Number of parts per conveyor hook.
(vi) Air velocity in spray booth (linear feet per minute).
(vii) Fluid flow settings (by color).
(viii) Bell revolutions per minute for minibells.
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(ix) Atomizing air pressure.
(10) The capture efficiency "N" shall be determined as follows:
(a) The capture efficiency "N" shall be determined by using the methods specified in 40 C.F.R.
§52.741(a)(4)(iii) entitled "Capture Efficiency Test Protocols" and in appendix B entitled "Volatile Organic
Material Measurement Techniques for Capture Efficiency," with the following modifications:
(i) The general modifications are as follows:
(a)(4)(iii)(a)(2) If a source owner or operator uses a control device designed to collect and recover voc, for
example, carbon adsorber, an explicit measurement of capture efficiency is not necessary if the conditions
described in 40 C.F.R. §52.741(a)(4)(iii) are met. The overall emission reduction efficiency of the control
system shall be determined each day by directly comparing the input liquid voc to the recovered liquid voc. The
procedure for use in this situation is given in 40 C.F.R. §60.433, with the following modifications:
(i) The source owner or operator shall obtain data each day for the solvent usage and solvent recovery and
determine the solvent recovery efficiency of the system each day using a 7-day rolling period. The recovery
efficiency for each day is computed as the ratio of the total recovered solvent for that day and the prior 6
consecutive operating days to the total solvent usage for the same 7-day period weighted average as given in 40
C.F.R. §60.433. This ratio shall be expressed as a percentage. The ratio shall be computed within 72 hours
after each 24-hour period. With the approval of the administrator, a source that believes that the 7-day rolling
period is not appropriate may use an alternative multi-day rolling period of not more than 30 days.

Appendix B
For procedures G.1, G.2, F.2, F.1, and L, the following modifications:

1.4 Sampling requirements. A capture efficiency test shall consist of not less than 3 sampling runs. Each run shall
cover at least 1 complete production cycle, but shall be not less than 3 hours long. The sampling time for each
run need not be more than 8 hours, even if the production cycle has not been completed. Alternative sampling
times may be used if approved by the administrator.

For procedure L, the following addition:

5.4 Audit procedure. Concurrently, analyze the audit sample and a set of compliance samples in the same
manner to evaluate the technique of the analyst and the standards preparation. The same analyst, analytical
reagents, and analytical system shall be used both for compliance samples and the EPA audit sample. If this
condition is met, the auditing of subsequent compliance analyses for the same enforcement agency within 30
days is not required. An audit sample set shall not be used to validate different sets of compliance samples under
the jurisdiction of different enforcement agencies, unless prior arrangements are made with both enforcement
agencies.

For procedures G.1, G.2, F.2, F.1, and L, the following additions:

5.5 (5.6 for procedure G.2) Audit samples. Audit sample availability. Audit samples will be supplied only to
enforcement agencies for compliance tests. The availability of audit samples may be obtained by writing to the
following address:
Source Test Audit Coordinator (MD-77B)
Quality Assurance Division
Atmospheric Research and Exposure Assessment Laboratory
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U.S. Environmental Protection Agency
Research Triangle Park, NC 27711
The availability of audit samples may also be obtained by calling the source test audit coordinator (STAC) at
(919) 541-7834. The request for the audit sample shall be made not less than 30 days before the scheduled
compliance sample analysis.

5.6 (5.7 for procedure G.2) Audit results. Calculate the audit sample concentration according to the calculation
procedure described in the audit instructions included with the audit sample. Fill in the audit sample
concentration and the analyst's name on the audit response form included with the audit instructions. Send 1
copy to the EPA regional office or the appropriate enforcement agency and a second copy to the STAC. The
EPA regional office or the appropriate enforcement agency will report the results of the audit to the laboratory
being audited. Include this response with the results of the compliance samples in relevant reports to the EPA
regional office or the appropriate enforcement agency.
(ii) Owners or operators of coating lines that have multiple stacks may choose to apply the following
modifications in addition to the modifications listed in paragraph (i) of this subdivision and to replace the
modification to 1.4 listed in paragraph (i) of this subdivision:
(a)(4)(iii)(B) The capture efficiency of a coating line shall be measured using 1 of the 5 protocols given below.
Any error margin associated with a test protocol shall not be incorporated into the results of a capture efficiency
test. If these techniques are not suitable for a particular process, then the source shall present an alternative
capture efficiency protocol and obtain approval for it by the administrator as a sip or fip revision.
(5) Liquid/gas method measuring the captured emission, Gw, and liquid input, L. This procedure may only be
used when the capture efficiency for a coating line is expected to be less than 50%. The capture efficiency
equation to be used for this protocol is:

CE = Gw/L

Where:
CE = Coating line capture efficiency, decimal fraction.
Gw = Mass of vom captured and delivered to a control device.
L = Mass of liquid vom input to coating line.

Procedure G.1 contained in appendix B of this section is used to obtain Gw. Procedure L contained in appendix
B or the alternate method in R 336.2007 shall be used to determine L.

Appendix B
For procedures G.1, G.2, F.2, F.1, and L, the following modification:

1.4 Sampling requirements. A capture efficiency test shall consist of not less than 3 sampling runs. Each run shall
cover at least 1 complete production or processing cycle or shall be at least 1 hour in duration. For automotive
surface coating operations, the sampling time per test shall be based on coating a minimum of 3 representative
vehicles.

(b) The test protocols and appendix B of 40 C.F.R. §52.741(a)(4)(iii) are adopted in these rules by reference.
A copy of these regulations may be inspected at the Lansing office of the air quality division of the department of
environmental quality. A copy of these regulations may be obtained from the Department of Environmental
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Quality, Air Quality Division, P.O. Box 30260, Lansing, Michigan 48909-7760, at no charge. A copy of 40
C.F.R. part 52 may be obtained from the Superintendent of Documents, Government Printing Office, P.O. Box
371954, Pittsburgh, Pennsylvania 15250-7954, at a cost as of the time of adoption of these rules of $36.00, or
on the United States government printing office internet web site at http://www.access.gpo.gov.
(c) Where multiple capture systems are used on a coating line or a graphic arts line, the appropriate capture
efficiency for each application method shall be determined and the overall capture efficiency for the coating line
shall be based upon a mass-weighted average of all volatile organic compounds used on the coating line or the
graphic arts line during the averaging period.
(11) The overall reduction efficiency of add-on emissions control devices shall be determined using 1 or more of
the following methods, as applicable:
(a) When a destructive-type add-on emissions control device is used, the reduction efficiency for the add-on
emissions control device shall be determined by using the following method:
(i) The destruction efficiency of the add-on emissions control device is calculated by using the following
equation, where "u" is the total number of ducts entering the control device and "t" is the total number of stacks
leaving the control device:

DE =  
Q  C  - Q  C

Q  C
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(ii) Using the destruction efficiency as determined in paragraph (i) of this subdivision, the reduction efficiency of
the add-on emissions control device is calculated by using the following equation:

rR  =  (DE) N
(iii) If there is only 1 add-on emissions control device used on a coating line or graphic arts line, use the value
calculated for "Rr" pursuant to paragraph (ii) of this subdivision as the value for RT in subsequent calculations.
(iv) The concentration of volatile organic compound emissions entering and exiting the add-on emissions control
device shall be determined by using federal reference methods 25 or 25a, federal reference method 18 if
approved by the department, the alternate version of federal reference method 25 incorporating the Byron
analysis, or an alternate method that is acceptable to the department. Federal reference methods 1, 2, 3, and 4
shall be used for the determination of the volumetric flow rate in the effluent gas. Alternate federal reference
method 1A, 2A, 2C, or 2D shall be used where appropriate.
(b) When an add-on emissions control device is used that recovers volatile organic compounds, the reduction
efficiency of the device shall be determined by using 1 of the following methods:
(i) A mass balance of the products used and the products recovered, using the following equation:

r
rR  =  M

M
(ii) An alternate method that is acceptable to the department.
(iii) If there is only 1 add-on emissions control device used on a coating line or a graphic arts line, use the value
calculated for "Rr" pursuant to paragraph (i) or (ii) of this subdivision as the value for RT in subsequent

calculations.
(c) If there is more than 1 add-on emissions control device used on a coating line or a graphic arts line, calculate
the overall reduction efficiency by using the following equation:

T
r=1

s

r rR  =   R  ( NT )∑



2002 MR 5 – April 1, 2002

144

(12) Compliance with the specified emission limit shall be determined using 1 of the following methods, as
applicable, based upon the form of the emission limit:
(a) For coating lines that do not have an add-on emissions control device for which emission limits are
expressed in pounds of volatile organic compounds per gallon of coating, minus water, as applied, use either of
the following methods:
(i) If only 1 coating is used on the coating line during the averaging time, use the following method:
(A) Determine the volatile organic compound content of the coating, minus water, as applied, "P," by using the
method described in subrule (5) of this rule.
(B) If "P" is less than or equal to the specified emission limit, the coating line meets the emission limit.
(ii) If more than 1 coating of the same coating category is used on the coating line during the averaging period,
use the following method:
(A) Determine the volatile organic compound content of each coating, minus water, as applied, that belongs to
the same coating category "P" used during the averaging period by using the method described in subrule (5) of
this rule.
(B) Determine the weight of volatile organic compounds used during the averaging period "M" by using the
method described in subrule (6) of this rule.
(C) Determine the total volume of coatings used on the coating line during the averaging period "GT" using the
following equation:

T
i=1

z

ciG  =   L∑
(D) Determine the volume-weighted average weight of volatile organic compounds per gallon, minus water, as
applied, by using the following equation:

a
T

P  =  
M

G
(E) If "Pa" is less than or equal to the specified emission limit, the coating line meets the emission limit.
(b) For coating lines that have 1 or more add-on emissions control devices for which emission limits are
expressed in pounds of volatile organic compounds per gallon of coating, minus water, as applied, use the
following method:
(i) Convert the specified emission limit to a modified emission limit "B" expressed in pounds of volatile organic
compounds per gallon of coating solids, as applied, by using the following equation:

B =  
E

1 -  
E

7.36
(ii) Determine the volatile organic compound content of each coating, minus water, as applied, that belongs to
the same coating category "P" used during the averaging period by using the method described in subrule (5) of
this rule.
(iii) Determine the weight of volatile organic compounds used during the averaging period "M" by using the
method described in subrule (6) of this rule.
(iv) Determine the total volume of coating solids used during the averaging period "V" by using the method
described in subrule (7) of this rule.
(v) Determine the overall capture efficiency "N" by using the method described in subrule (10) of this rule.
(vi) Determine the overall reduction efficiency "RT" by using the method described in subrule (11) of this rule.
(vii) Determine the volume-weighted average weight of volatile organic compounds per gallon of coating solids,
as applied, "Pb," by using the following equation:
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b TP  =  
M
V

 (1 - R )

(viii) If "Pb" is less than or equal to the modified limit "B," the coating line meets the emission limit.
(c) For coating lines that do not have an add-on emissions control device for which emission limits are
expressed in pounds of volatile organic compounds per gallon of coating solids, as applied, use the following
method:
(i) Determine the volatile organic compound content of each coating, minus water, as applied, that belongs to
the same coating category "P" used during the averaging period by using the method described in subrule (5) of
this rule.
(ii) Determine the weight of volatile organic compounds used during the averaging period "M" by using the
method described in subrule (6) of this rule.
(iii) Determine the total volume of coating solids used during the averaging period "V" by using the method
described in subrule (7) of this rule.
(iv) Determine the volume-weighted average weight of volatile organic compounds per gallon of coating solids,
as applied, "P c," by using the following equation:

cP  =  
M
V

(v) If "Pc" is less than or equal to the specified limit, the coating line meets the emission limit.
(d) For coating lines that have 1 or more add-on emissions control devices for which emission limits are
expressed in pounds of volatile organic compounds per gallon of coating solids, as applied, use the following
method:
(i) Determine the volatile organic compound content of each coating, minus water, as applied, that belongs to
the same coating category "P" used during the averaging period by using the method described in subrule (5) of
this rule.
(ii) Determine the weight of volatile organic compounds used during the averaging period "M" by using the
method described in subrule (6) of this rule.
(iii) Determine the total volume of coating solids used during the averaging period "V" by using the method
described in subrule (7) of this rule.
(iv) Determine the overall capture efficiency "N" by using the method described in subrule (10) of this rule.
(v) Determine the overall reduction efficiency "RT" by using the method described in subrule (11) of this rule.
(vi) Determine the volume-weighted average weight of volatile organic compounds per gallon of coating solids,
as applied, "Pd," by using the following equation:

d TP  =  
M
V

 (1 - R )

(vii) If "Pd" is less than or equal to the specified limit, the coating line meets the emission limit.
(e) For coating lines that do not have an add-on emissions control device for which emission limits are
expressed in pounds of volatile organic compounds per gallon of applied coating solids, use the following
method:
(i) Determine the volatile organic compound content of each coating, minus water, as applied, that belongs to
the same coating category "P" used during the averaging period by using the method described in subrule (5) of
this rule.
(ii) Determine the weight of volatile organic compounds used during the averaging period "M" by using the
method described in subrule (6) of this rule.
(iii) Determine the total volume of coating solids used during the averaging period "V" by using the method
described in subrule (7) of this rule.
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(iv) Determine the overall transfer efficiency "T" by using the method described in subrule (9) of this rule.
(v) Determine the volume-weighted average weight of volatile organic compounds per gallon of applied coating
solids "Pe" by using the following equation:

eP  =  
M

V 
(T)
100

(vi) If "Pe" is less than or equal to the specified limit, the coating line meets the emission limit.
(f) For coating lines that have 1 or more add-on emissions control devices for which emission limits are
expressed in pounds of volatile organic compounds per gallon of applied coating solids, use the following
method:
(i) Determine the volatile organic compound content of each coating, minus water, as applied, that belongs to
the same coating category "P" used during the averaging period by using the method described in subrule (5) of
this rule.
(ii) Determine the weight of volatile organic compounds used during the averaging period "M" by using the
method described in subrule (6) of this rule.
(iii) Determine the total volume of coating solids used during the averaging period "V" by using the method
described in subrule (7) of this rule.
(iv) Determine the overall transfer efficiency "T" by using the method described in subrule (9) of this rule.
(v) Determine the overall capture efficiency "N" by using the method described in subrule (10) of this rule.
(vi) Determine the overall reduction efficiency "RT" by using the method described in subrule (11) of this rule.
(vii) Determine the volume-weighted average weight of volatile organic compounds per gallon of applied coating
solids "P f" by using the following equation:

f TP  =  
M

V 
(T)
100

 (1 - R )

(viii) If "Pf" is less than or equal to the specified limit, the coating line meets the emission limit.
(g) For graphic arts lines that do not have an add-on emissions control device for which emission limits are
expressed in pounds of volatile organic compounds per pound of solids, as applied, use the following method:
(i) Determine the volatile organic compound content of each ink and coating, minus water, as applied, "P," used
during the averaging period by using the method described in subrule (5) of this rule.
(ii) Determine the weight of volatile organic compounds used during the averaging period "M" by using the
method described in subrule (6) of this rule.
(iii) Determine the weight of ink and coating solids used during the averaging period "W" by using the method
described in subrule (8) of this rule.
(iv) Determine the average pounds of volatile organic compound per pound of solids, as applied, "Pg," by using
the following equation:

gP  =  
M
W

(v) If "Pg" is less than or equal to the specified limit, the graphic arts line meets the emission limit.
(h) For graphic arts lines that have 1 or more add-on emissions control devices for which emission limits are
expressed in pounds of volatile organic compounds per pound of solids, as applied, use the following method:
(i) Determine the volatile organic compound content of each ink and coating, minus water, as applied, "P," used
during the averaging period by using the method described in subrule (5) of this rule.
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(ii) Determine the weight of volatile organic compounds used during the averaging period "M" by using the
method described in subrule (6) of this rule.
(iii) Determine the weight of ink and coating solids used during the averaging period "W" by using the method
described in subrule (8) of this rule.
(iv) Determine the overall capture efficiency "N" by using the method described in subrule (10) of this rule.
(v) Determine the overall reduction efficiency "Rt" by using the method described in subrule (11) of this rule.
(vi) Determine the average pounds of volatile organic compound per pound of solids, as applied, "Ph," by using
the following equation:

h TP  =  
M
W

 (1 - R )

(vii) If "Ph" is less than or equal to the specified limit, the graphic arts line meets the emission limit.
(i) For flatwood paneling coating lines that do not have an add-on emissions control device for which emission
limits are expressed in pounds of volatile organic compound per 1,000 square feet of coated finished product,
use the following method:
(i) Determine the volatile organic compound content of each coating, minus water, as applied that belongs to the
same coating category "P" used during the averaging period by using the method described in subrule (5) of this
rule.
(ii) Determine the weight of volatile organic compounds used during the averaging period "M" by using the
method described in subrule (6) of this rule.
(iii) Determine the total surface area of coated finished product for the coating category during the averaging
period "sq".
(iv) Determine the volume-weighted average pounds of volatile organic compounds per 1,000 square feet of
coated finished product "P i" by using the following equation:

iP  =  

M
sq

1,000
Where the units for the term 1,000 are square feet.
(v) If "P i" is less than or equal to the specified limit, the coating line meets the emission limit.
(j) For flatwood paneling coating lines that have 1 or more add-on emissions control devices for which emission
limits are expressed in pounds of volatile organic compounds per 1,000 square feet of coated finished product,
use the following method:
(i) Determine the volatile organic compound content of each coating, minus water, as applied, that belongs to
the same coating category "P" used during the averaging period by using the method described in subrule (5) of
this rule.
(ii) Determine the weight of volatile organic compounds used during the specified averaging period "M" by using
the method described in subrule (6) of this rule.
(iii) Determine the total surface area of coated finished product for the coating category during the averaging
period "sq".
(iv) Determine the overall capture efficiency "N" by using the method described in subrule (10) of this rule.
(v) Determine the overall reduction efficiency "RT" by using the method described in subrule (11) of this rule.
(vi) Determine the volume-weighted average pounds of volatile organic compounds per 1,000 square feet of
coated finished product "P j" by using the following equation:
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j TP  =  

M
sq

1,000
 (1 - R )

Where the units for the term 1,000 are square feet.
(vii) If "P j" is less than or equal to the specified limit, the coating line meets the emission limit.

R 336.2041 Recordkeeping requirements for coating lines and graphic arts lines.
Rule 1041. (1) Unless otherwise specified in any of the following, the recordkeeping requirements specified in
this rule shall apply to coating lines and graphic arts lines subject to emission limits contained in any of the
following:
(a) These rules.
(b) A permit to install.
(c) A permit to operate.
(d) A voluntary agreement.
(e) A performance contract.
(f) A stipulation.
(g) An order of the department.
(h) A renewable operating permit.
(2) If a coating line does not have an add-on emissions control device for which emission limits are expressed in
pounds of volatile organic compounds per gallon of coating, minus water, as applied, and if only 1 coating is
used on the coating line during the averaging time, then a person shall keep records of the name, identification
number, volume "Lci," and volatile organic compound content of the coating, minus water, as applied, "P," used
during the averaging period, as described in R 336.2040(5). If this single coating used during an averaging
period is in compliance with all of the emission limits specified in subrule (1) of this rule, then the volume "Lci" for
the averaging period may be calculated, based upon coating usage records during a time period of not more
than 1 month, with the coating usage prorated to the specified averaging period using a method approved by the
department for that coating line.
(3) If a coating line does not have an add-on emissions control device for which emission limits are expressed in
pounds of volatile organic compounds per gallon of coating, minus water, as applied, and if more than 1 coating
of the same coating category is used on the coating line during the averaging period, then a person shall keep all
of the following records:
(a) The name, identification number, volume "Lci," and volatile organic compound content of each coating, minus
water, as applied, that belongs to the same coating category "P" used during the averaging period, as described
in R 336.2040(5). If all coatings used on the coating line during an averaging period are in compliance with all of
the emission limits specified in subrule (1) of this rule, then the volume "Lci" for the averaging period may be
calculated, based upon coating usage records during a time period of not more than 1 month, with the coating
usage prorated to the specified averaging period using a method approved by the department for that coating
line.
(b) The weight of volatile organic compounds used during the averaging period "M," as described in
R 336.2040(6).
(c) The total volume of coatings used on the coating line during the averaging period "GT," as described in
R 336.2040(12).
(d) The volume-weighted average weight of volatile organic compounds per gallon, minus water, as applied,
"Pa," as described in R 336.2040(12).
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(4) If a coating line has 1 or more add-on emissions control devices for which emission limits are expressed in
pounds of volatile organic compounds per gallon of coating, minus water, as applied, then a person shall keep
all of the following records:
(a) The name, identification number, volume "Lci," and volatile organic compound content of each coating, minus
water, as applied, that belongs to the same coating category "P" used during the averaging period, as described
in R 336.2040(5).
(b) The weight of volatile organic compounds used during the averaging period "M," as described in
R 336.2040(6).
(c) The total volume of coating solids and volume of ink or coating "Ldi" used during the averaging period "V,"
as described in R 336.2040(7).
(d) The overall capture efficiency "N," as described in R 336.2040(10).
(e) The overall reduction efficiency "Rt, " as described in R 336.2040(11), including the parameters "Q za," "Cza,"
"Qim," "Cim," and "Mr."
(f) The volume-weighted average weight of volatile organic compounds per gallon of coating solids, as applied,
"Pb," as described in R 336.2040(12).
(5) If a coating line does not have an add-on emissions control device for which emission limits are expressed in
pounds of volatile organic compounds per gallon of coating solids, as applied, then a person shall keep all of the
following records:
(a) The name, identification number, volume "Lci," and volatile organic compound content of each coating, minus
water, as applied, that belongs to the same coating category "P" used during the averaging period, as described
in R 336.2040(5).
(b) The weight of volatile organic compounds used during the averaging period "M," as described in
R 336.2040(6).
(c) The total volume of coating solids and volume of ink or coating "Ldi" used during the averaging period "V,"
as described in R 336.2040(7).
(d) The volume-weighted average weight of volatile organic compounds per gallon of coating solids, as applied,
"Pc," as described in R 336.2040(12).
(6) If a coating line has 1 or more add-on emissions control devices for which emission limits are expressed in
pounds of volatile organic compounds per gallon of coating solids, as applied, then a person shall keep all of the
following records:
(a) The name, identification number, volume "Lci," and volatile organic compound content of each coating, minus
water, as applied, that belongs to the same coating category "P" used during the averaging period, as described
in R 336.2040(5).
(b) The weight of volatile organic compounds used during the averaging period "M," as described in
R 336.2040(6).
(c) The total volume of coating solids and volume of ink or coating "Ldi" used during the averaging period "V,"
as described in R 336.2040(7).
(d) The overall capture efficiency "N," as described in R 336.2040(10).
(e) The overall reduction efficiency "Rt," as described in R 336.2040(11), including the parameters "Q za," "Cza,"
"Qim," "Cim," and "Mr."
(f) The volume-weighted average weight of volatile organic compounds per gallon of coating solids, as applied,
"Pd," as described in R 336.2040(12).
(7) If a coating line does not have an add-on emissions control device for which emission limits are expressed in
pounds of volatile organic compounds per gallon of applied coating solids, then a person shall keep all of the
following records:
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(a) The name, identification number, volume "Lci," and volatile organic compound content of each coating, minus
water, as applied, that belongs to the same coating category "p" used during the averaging period, as described
in R 336.2040(5).
(b) The weight of volatile organic compounds used during the averaging period "M," as described in
R 336.2040(6).
(c) The total volume of coating solids and volume of ink or coating "Ldi" used during the averaging period "V,"
as described in R 336.2040(7).
(d) The overall transfer efficiency "T," as described in R 336.2040(9), including "Ti" and "Uci".
(e) The volume-weighted average weight of volatile organic compounds per gallon of applied coating solids "P e,"
as described in R 336.2040(12).
(8) If a coating line has 1 or more add-on emissions control devices for which emission limits are expressed in
pounds of volatile organic compounds per gallon of applied coating solids, then a person shall keep all of the
following records:
(a) The name, identification number, volume "Lci," and volatile organic compound content of each coating, minus
water, as applied, that belongs to the same coating category "P" used during the averaging period, as described
in R 336.2040(5).
(b) The weight of volatile organic compounds used during the averaging period "M," as described in
R 336.2040(6).
(c) The total volume of coating solids and volume of ink or coating "Ldi" used during the averaging period "V,"
as described in R 336.2040(7).
(d) The overall transfer efficiency "T," as described in R 336.2040(9), including "Ti" and "Uci".
(e) The overall capture efficiency "N," as described in R 336.2040(10).
(f) The overall reduction efficiency "Rt," as described in R 336.2040(11), including the parameters "Q za," "Cza,"
"Qim," "Vim," and "Mr."
(g) The volume-weighted average weight of volatile organic compounds per gallon of applied coating solids "P f,"
as described in R 336.2040(12).
(9) If a graphic arts line does not have an add-on emissions control device for which emission limits are
expressed in pounds of volatile organic compounds per pound of solids, then a person shall keep all of the
following records:
(a) The name, identification number, volume "Lci," and volatile organic compound content of each ink and
coating, minus water, as applied, "P," used during the averaging period, as described in R 336.2040(5).
(b) The weight of volatile organic compounds used during the averaging period "M," as described in
R 336.2040(6).
(c) The weight of ink and coating solids used during the averaging period "W," as described in R 336.2040(8),
including "Wci" and "Ldi."
(d) The average pounds of volatile organic compound per pound of solids, as applied, "Pg," as described in
R 336.2040(12).
(10) If a graphic arts line has 1 or more add-on emissions control devices for which emission limits are
expressed in pounds of volatile organic compounds per pound of solids, as applied, then a person shall keep all
of the following records:
(a) The name, identification number, volume "Lci," and volatile organic compound content of each ink and
coating, minus water, as applied, "P," used during the averaging period, as described in R 336.2040(5).
(b) The weight of volatile organic compounds used during the averaging period "M," as described in
R 336.2040(6).
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(c) The weight of ink and coating solids used during the averaging period "W," as described in R 336.2040(8),
including "Wci" and "Ldi."
(d) The overall capture efficiency "N," as described in R 336.2040(10).
(e) The overall reduction efficiency "Rt," as described in R 336.2040(11), including the parameters "Q za," "Cza,"
"Qim," "Cim," and "Mr."
(f) The average pounds of volatile organic compound per pound of solids, as applied, "Ph," as described in
R 336.2040(12).
(11) If a flatwood paneling coating line does not have an add-on emissions control device for which emission
limits are expressed in pounds of volatile organic compound per 1,000 square feet of coated finished product,
then a person shall keep all of the following records:
(a) The name, identification number, volume "Lci," and volatile organic compound content of each coating, minus
water, as applied, "P," used during the averaging period, as described in R 336.2040(5).
(b) The weight of volatile organic compounds used during the averaging period "M," as described in
R 336.2040(6).
(c) The total surface area of coated finished product for the coating category during the averaging period "sq,"
as described in R 336.2040(3).
(d) The volume-weighted average pounds of volatile organic compounds per 1,000 square feet of coated
finished product "P i," as described in R 336.2040(12).
(12) If a flatwood paneling coating line has 1 or more add-on emissions control devices for which emission limits
are expressed in pounds of volatile organic compounds per 1,000 square feet of coated finished product, then a
person shall keep all of the following records:
(a) The name, identification number, volume "Lci," and volatile organic compound content of each coating, minus
water, as applied, "P," used during the averaging period, as described in R 336.2040(5).
(b) The weight of volatile organic compounds used during the averaging period "M," as described in
R 336.2040(6).
(c) The total surface area of coated finished product for the coating category during the averaging period "sq,"
as described in R 336.2040(3).
(d) The overall capture efficiency "N," as described in R 336.2040(10).
(e) The overall reduction efficiency "Rt," as described in R 336.2040(11), including the parameters "Q za," "Cza,"
"Qim," "Cim," and "Mr."
(f) The volume-weighted average pounds of volatile organic compounds per 1,000 square feet of coated
finished product "P j," as described in R 336.2040(12).
(13) An owner or operator of primer surfacer or topcoat operations subject to emission limits in
R 336.1610(11), table 62, shall keep records as required in the publication entitled "Protocol for Determining
the Daily Volatile Organic Compound Emission Rate of Automobile and Light-duty Truck Topcoat
Operations," EPA-450/3-88-018, December, 1988, which is referenced in R 336.1610(6)(b).
(14) The records that are required in this rule shall be retained for a period of not less than 2 complete years
from the date of collection and, upon request by the department, shall be submitted to the department in an
acceptable format.

R 336.2060 Procedures for determination of compliance with R 336.1631.
Rule 1060. The following procedures shall be used for the determination of compliance with R 336.1631:
(a) The following procedure shall be used for the determination of compliance with R 336.1631 emission
limitations expressed as pounds of volatile organic compound per 1,000 pounds of polystyrene resin, dry
organic resin, or completed organic resin produced:
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(i) Principle. Compliance with R 336.1631 is determined after determining all of the following:
(A) The concentration of volatile organic compounds in the effluent gas vented to the atmosphere.
(B) The flow rate of effluent gas vented to the atmosphere.
(C) The pounds of polystyrene resin, completed organic resin, or dry organic resin produced over a period of
time or per batch.
(D) The length of time for each stage of the resin manufacturing operation.
(ii) Applicability. This procedure is applicable for the determination of compliance with R 336.1631 emission
limits expressed as pounds of volatile organic compound per 1,000 pounds of polystyrene, completed organic,
or dry organic resin produced.
(iii) All of the following provisions apply to procedure:
(A) The concentration of volatile organic compounds in the effluent gas vented to the atmosphere shall be
determined using federal reference method 25, as described in R 336.2004, or an equivalent method approved
by the department. A sample shall be taken from each vent emitting volatile organic compounds on all material
recovery equipment and on all reactors, thinning tanks, and blending tanks. The samples shall be taken at a point
between the last piece of control equipment on the vent and the vent opening to the atmosphere. Two samples
shall be taken during each time period or stage in the manufacturing process represented by a process change.
The results of the 2 samples shall be averaged.
(B) The flow rate of effluent gas vented to the atmosphere shall be determined using federal reference methods
1 and 2, as described in R 336.2004, or an equivalent method approved by the department. The flow rate shall
be measured in conjunction with the sampling as required in subparagraph (A) of this paragraph. The flow chart
shall be measured at a point between the last piece of control equipment on the vent and the vent opening to the
atmosphere. The flow rates shall be measured on each vent stack of each piece of equipment affected by the
emission limits referred to in this subdivision. Flow rates shall be measured on each piece of equipment from
which the samples referred to in subparagraph (A) of this paragraph are taken.
(C) The pounds of polystyrene resin, completed organic resin, or dry organic resin produced shall be
determined from plant production data.
(D) The length of time for each stage of a resin manufacturing operation shall be determined from plant records.
(iv) All of the following provisions apply to carrying out calculations:
(A) Nomenclature.

Csv = Concentration of volatile organic compound in the effluent gas flowing through stack v during stage s
before venting to the atmosphere (pounds per cubic feet).

M = Total mass of volatile organic compound emitted through all stacks for every stage of the resin
manufacturing operation per batch, or per calendar day for continuous processes (pounds of volatile organic
compound).

K = Total mass of polystyrene resin, completed organic resin, or dry organic resin produced per batch or per
calendar day for continuous processes (pounds of resin).

Qsv = Volumetric flow rate of the effluent gas flowing through stack v during stage s (cubic feet per minute).

R = Actual emission rate from a resin manufacturing process (pounds of volatile organic compound per 1,000
pounds of polystyrene resin, completed organic resin, or dry organic resin produced).
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Ts = Time period for each stage of the resin manufacturing process (minutes).

(B) The following equations shall be used:
(1) Calculate the total mass of volatile organic compound emitted from affected stacks for every stage of the
resin manufacturing process using the following equation, where "a" is the total number of stages of the resin
manufacturing process and "b" is the total number of stacks emitting volatile organic compound and involved in
the manufacture of a resin affected by R 336.1631:

M =  Q  C TSV SV S

s

a

v

b

= =
∑ ∑

1 1

(2) Calculate the actual emission rate from material recovery equipment used in the manufacture of polystyrene
resin, and from reactors, thinning tanks, and blending tanks used in the manufacture of completed organic resin
and dry organic resin, using the following equation:

R =  
(1000) M

K
If "R" is less than or equal to the required emission limit expressed as pounds of volatile organic compound per
1,000 pounds of polystyrene resin, completed organic resin, or dry organic resin produced for the affected resin
operation, the resin operation meets the emission limit.
(b) The following procedure shall be used for the determination of compliance with the R 336.1631 emission
limit requiring control equipment to reduce the total volatile organic compound emissions from reactors, thinning
tanks, and blending tanks by 95 weight percent:
(i) Principle. Compliance with R 336.1631 is determined after determining all of the following:
(A) The concentration of volatile organic compounds in the effluent gas vented to the atmosphere.
(B) The concentration of volatile organic compounds in the effluent gas vented to the first piece of control
equipment following the reactors, thinning tanks, or blending tanks.
(C) The flow rate of the effluent gas vented to the atmosphere and vented to the first piece of control equipment
following the reactors, thinning tanks, or blending tanks.
(ii) Applicability. This procedure is applicable for the determination of compliance with the R 336.1631 emission
limit requiring control equipment to reduce the total volatile organic compound emissions from reactors, thinning
tanks, and blending tanks by 95 weight percent.
(iii) All of the following provisions apply to procedure:
(A) The concentration of volatile organic compounds in the effluent gas vented to the atmosphere shall be
determined using federal reference method 25, as described in R 336.2004, or an equivalent method approved
by the department. A sample shall be taken from each vent emitting volatile organic compounds on all reactors,
thinning tanks, and blending tanks. The samples shall be taken at a point between the last piece of control equip-
ment on the vent and the vent opening to the atmosphere. Two samples shall be taken during each time period
or stage in the manufacturing process represented by a process change. The results of the 2 samples shall be
averaged.
(B) The concentration of volatile organic compounds in the effluent gas vented from reactors, thinning tanks, and
blending tanks shall be determined using federal reference method 25, as described in R 336.2004, or an
equivalent method approved by the department. A sample shall be taken from each vent containing volatile
organic compounds on all reactors, thinning tanks, and blending tanks. The samples shall be taken at a point on
the vent immediately before entering the first piece of control equipment from the reactor, thinning tank, or
blending tank. Two samples shall be taken at each time period or stage in the manufacturing process
represented by a process change. The results of the 2 samples shall be averaged.
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(C) The flow rate of the effluent gas vented to the atmosphere and vented from reactors, thinning tanks, and
blending tanks shall be determined using federal reference methods 1 and 2, as described in R 336.2004, or an
equivalent method approved by the department. The flow rate shall be measured in conjunction with the
sampling as required in subparagraphs (A) and (B) of this paragraph. The flow rate shall be measured at a point
between the last piece of control equipment on the vent and the vent opening to the atmosphere and also at a
point between the reactor, thinning tank, or blending tank and the piece of control equipment nearest the
reactor, thinning tank, or blending tank. The flow rates shall be measured on each piece of equipment from
which the samples referred to in subparagraphs (A) and (B) of this paragraph are taken.
(iv) All of the following provisions apply to carrying out calculations:
(A) Nomenclature.

Csv = Concentration of volatile organic compound in the effluent gas flowing through stack v during stage s
before venting to the atmosphere (pounds per cubic feet).

C1
sv = Concentration of volatile organic compound in the effluent gas leaving the reactor, thinning tank, or

blending tank and flowing through stack v during stage s (pounds per cubic feet).

M = Total mass of volatile organic compound emitted to the atmosphere through the stacks of all reactors,
thinning tanks, and blending tanks for every stage of the resin manufacturing operation (pounds of volatile
organic compounds per minute).

M1 = Total mass of volatile organic compound leaving all the reactors, thinning tanks, and blending tanks
through the stacks for every stage of the resin manufacturing process (pounds of volatile organic compound per
minute).

P = Actual weight percent of volatile organic compound emissions reduced by control equipment from all
reactors, thinning tanks, and blending tanks (percent).

Qsv = Volumetric flow rate of the effluent gas flowing through stack v during stage s (cubic feet per minute).

Q1
sv = Volumetric flow rate of the effluent gas leaving the reactor, thinning tank, and blending tank and flowing

through stack v during stage s (cubic feet per minute).

(B) The following equations shall be used:
(1) Calculate the total mass of volatile organic compound emitted from affected stacks for every stage of the
resin manufacturing process using the following equation, where "a" is the total number of stages of the resin
manufacturing process and "b" is the total number of stacks emitting volatile organic compound and involved in
the manufacture of a resin affected by R 336.1631:

M =  Q  CSV SV
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(2) Calculate the total mass of volatile organic compound leaving reactors, thinning tanks, and blending tanks
through affected stacks for every stage of the resin manufacturing process using the following equation, where
"a" is the total number of stages of the resin manufacturing process and "b" is the total number of stacks emitting
volatile organic compound and involved in the manufacture of a resin affected by R 336.1631:



2002 MR 5 – April 1, 2002

155

M  =  Q C1
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(3) Calculate the actual weight percent of volatile organic compound emissions reduced by control equipment
from all reactors, thinning tanks, and blending tanks using the following equation:

P =  1 -  
M

M
 1001







If "P" is equal to or greater than 95, the resin operation meets the emission limit.
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ADMINISTRATIVE RULES

ORR # 2000-070

DEPARTMENT OF ENVIRONMENTAL QUALITY

AIR QUALITY DIVISION

AIR POLLUTION CONTROL

Filed with the Secretary of State on March 11, 2002.
These rules take effect 7 days after filing with the Secretary of State.

(By authority conferred on the director of the department of environmental quality by sections 5503 and 5512
of 1994 PA 451, MCL 324.5503 and 324.5512, and Executive Reorganization Order No. 1995-18, MCL
324.99903)

R 336.2101, R 336.2150, R 336.2155, R 336.2159, R 336.2170, R 336.2175, R 336.2189, and
R 336.2190 of the Michigan Administrative Code are amended as follows:

PART 11. CONTINUOUS EMISSION MONITORING

R 336.2101 Continuous emission monitoring, fossil fuel-fired steam generators.
Rule 1101. (1) Except as specified in R 336.2199, the owner or operator of any fossil fuel-fired steam
generator that has an annual average capacity factor of more than 30%, as reported to the federal power
commission for calendar year 1974, or as otherwise determined by the department, shall install, calibrate,
maintain, and operate a continuous monitoring system for the measurement of all of the following:
(a) Opacity, if the generator has more than 250,000,000 Btu's per hour heat input, unless gaseous fuel is the
only fuel burned, or unless oil or a mixture of gas and oil are the only fuels burned and the source is able to
comply with the applicable particulate matter and opacity standards without utilization of particulate matter
collection equipment, and where the source has never been found from any administrative or judicial
proceedings to be in violation of the applicable visible emission standard.
(b) Sulfur dioxide, if the generator has a per hour heat input of more than 250,000,000 Btu's and if sulfur
dioxide emission control equipment has been installed.
(c) Nitrogen oxides if the generator has a per hour heat input of more than 1,000,000,000 Btu's, is subject to a
nitrogen oxides emission standard, and is located in an air quality control region that has been determined by the
administrator of the United States environmental protection agency to require a control strategy for nitrogen
oxides, unless the owner or operator demonstrates, by source emission compliance tests, that the source emits
nitrogen oxides at levels 30% or more below the applicable nitrogen oxide emission standard.
(d) Oxygen or carbon dioxide percentage, if measurement of oxygen or carbon dioxide in the flue gas is
required to convert either sulfur dioxide or nitrogen oxides continuous emission monitoring data to units of the
applicable emission standard.
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(2) The owner or operator of any source subject to subrule (1) of this rule shall complete the installation and
performance tests of the equipment required by subrule (1) of this rule and shall begin monitoring and recording
within 18 months of the effective date of this rule.

R 336.2150 Performance specifications for continuous emission monitoring systems.
Rule 1150. (1) The monitoring equipment required by R 336.2101, R 336.2102, and R 336.2103 shall be
demonstrated by the owners or operators of the monitoring equipment to meet all of the following performance
specifications:
(a) Continuous monitoring systems for measuring opacity shall comply with performance specification 1 of
appendix B to 40 C.F.R. part 60 (2000).
(b) Continuous monitoring systems for measuring nitrogen oxides shall comply with performance specification 2
of appendix B to 40 C.F.R. part 60 (2000).
(c) Continuous monitoring systems for measuring sulfur dioxide shall comply with performance specification 2 of
appendix B to 40 C.F.R. part 60 (2000).
(d) Continuous monitoring systems for measuring oxygen shall comply with performance specification 3 of
appendix B to 40 C.F.R. part 60 (2000).
(e) Continuous monitoring systems for measuring carbon dioxide shall comply with performance specification 3
of appendix B to 40 C.F.R. part 60 (2000).
(2) The performance specifications set forth in subrule (1) of this rule are adopted by reference. Copies of the
performance specifications may be inspected at the Lansing office of the air quality division of the department of
environmental quality. A copy of title 40 of the Code of Federal Regulations, part 60, appendix B, may be
obtained from the Department of Environmental Quality, Air Quality Division, P.0. Box 30260, Lansing,
Michigan 48909-7760, at a cost as of the time of adoption of this rule of $66.00. A copy may also be obtained
from the Superintendent of Documents, U.S. Government Printing Office, P.O. Box 371954, Pittsburgh,
Pennsylvania 15250-7954, at a cost as of the time of adoption of this rule of $66.00, or on the United States
government printing office internet web site at http://www.access.gpo.gov.

R 336.2155 Monitor location for continuous emission monitoring systems.
Rule 1155. (1) The owner or operator of a source subject to the provisions of this part shall install the required
continuous monitoring systems or monitoring devices such that representative measurements of emissions or
process parameters from the affected facility are obtained.
(2) When the effluents from 2 or more affected facilities of similar design and operating characteristics are
combined before being released into the atmosphere, the owner or operator of a source subject to the
provisions of this part may install monitoring systems on the combined effluent. When the affected facilities are
not of similar design and operating characteristics, or when the effluent from 1 affected facility is released into
the atmosphere through more than 1 point, the owner or operator shall establish alternate procedures to
implement the intent of these requirements subject to approval by the department.

R 336.2159 Alternative continuous emission monitoring systems.
Rule 1159. The department may provide approval for alternative monitoring systems that do not comply with
the requirements of this part, if the owner or operator demonstrates both of the following:
(a) That an equivalent alternative emission monitoring system shall be implemented that satisfies the intent of the
requirements of this part.
(b) That 1 of the following conditions exists:
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(i) A continuous emission monitoring system that conforms with the requirements of this part will not provide an
accurate determination of emissions.
(ii) The affected source is operated less than 1 month per year.
(iii) A continuous emission monitoring system that conforms with the requirements of this part cannot be installed
due to physical limitations of the source.

R 336.2170 Monitoring data reporting and recordkeeping.
Rule 1170. (1) The owner or operator of any continuous emission monitoring system required by this part shall
submit to the department, within 30 days of the end of a calendar quarter, a written report for each calendar
quarter which shall include all of the following information:
(a) Excess emissions and the nature and cause of the excess emissions, if known, as follows:
(i) For opacity measurements, the report shall consist of the magnitude, in actual percent opacity, of all 6-minute
averages of opacity more than the applicable opacity standard for each hour of operation (all allowable
exceptions are to be deducted before determining the excess averages of opacity). Average values shall be
obtained by integration over the averaging period or by arithmetically averaging a minimum of 24 equally
spaced, instantaneous opacity measurements per 6 minutes.
(ii) For gaseous measurements, the report shall consist of emission averages, in the units of the applicable
standard, for each averaging period during which the applicable standard was exceeded.
(b) The date and time identifying each period during which the continuous monitoring system was inoperative,
except for zero and span checks, and the nature of repairs or adjustments made.
(c) If the continuous monitoring system has not been inoperative, repaired, or adjusted, and if no excess
emissions occurred, a statement attesting to this fact.
(2) The owner or operator of any continuous emission monitoring system required by this part shall maintain a
file of all information reported in the quarterly reports and all other data collected, either by the continuous
monitoring system or as necessary to convert monitoring data to the units of the applicable standard, for a
minimum of 2 years from the date of collection of the data or submission of the reports.

R 336.2175 Data reduction procedures for fossil fuel-fired steam generators.
Rule 1175. (1) The owner or operator of a fossil fuel-fired steam generator that is subject to the provisions of
this part shall convert gaseous emission monitoring data in parts per million to pounds per million Btu's using
either of the following procedures:
(a) When the owner or operator elects to measure oxygen in the flue gases, the measurements of the pollutant
concentration and oxygen concentration shall each be on a consistent basis (wet or dry). When measurements
are on a dry basis, the following conversion procedure shall be used:

E =  CF (
20.9

20.9 -  % 0
)

2

When measurements are on a wet basis, alternative procedures approved by the department shall be used.
(b) When the owner or operator elects to measure carbon dioxide in the flue gases, the measurements of the
pollutant concentration and carbon dioxide concentration shall each be on a consistent basis (wet or dry) and
the following conversion procedure shall be used:
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(2) The values used in the equations in subrule (1) of this rule shall be derived as follows:
(a) "E" is the pollutant emission in pounds per million Btu's.
(b) "C" is the pollutant concentration in pounds per dry standard cubic foot determined by multiplying the
average concentration, in parts per million, for each hourly period by 2.59 X 10-9 M pounds per dry standard
cubic foot per part per million where M is the pollutant molecular weight in pounds per pound mole (M equals
64.07 for sulfur dioxide and 46.01 for oxides of nitrogen).
(c) "% 0²" or "% C0²" is the oxygen or carbon dioxide volume, expressed as percent, determined with
equipment required by R 336.2101.
(d) "F" or "Fc" is a factor representing a ratio of the volume of dry flue gases generated to the calorific value of
the fuel combusted (F) or a factor representing a ratio of the volume of carbon dioxide generated to the calorific
value of the fuel combusted (Fc). Values of F and Fc are listed in the standards of performance for new
stationary sources, 40 C.F.R. §60.45(f) (2000).

R 336.2189 Alternative data reporting or reduction procedures.
Rule 1189. The department may provide approval for alternative data reporting or reduction procedures that do
not comply with the requirements of this part if the owner or operator demonstrates, to the satisfaction of the
department, that the procedures are at least as accurate as the procedures identified in this part.

R 336.2190 Monitoring system malfunctions.
Rule 1190. The monitoring and reporting requirements of this part shall not apply during any period of
monitoring system malfunction if the source owner or operator demonstrates both of the following to the
satisfaction of the department:
(a) That the cause of the malfunction could not have been avoided by any course of action that could have
reasonably been expected of the owner or operator.
(b) That the necessary repairs are being made as expeditiously as practicable.
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PROPOSED ADMINISTRATIVE RULES,
NOTICES OF PUBLIC HEARINGS

MCL 24.242(3) states in part:

“… the agency shall submit a copy of the notice of public hearing to the office of regulatory reform for
publication in the Michigan register. An agency's notice shall be published in the Michigan register
before the public hearing and the agency shall file a copy of the notice of public hearing with the office
of regulatory reform.”

MCL 24.208 states in part:

“Sec. 8. (1) The office of regulatory reform shall publish the Michigan register at least once each month.
The Michigan register shall contain all of the following:

* * *

(d) Proposed administrative rules.

(e) Notices of public hearings on proposed administrative rules.”
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PROPOSED ADMINISTRATIVE RULES

ORR # 2000-048

DEPARTMENT OF CONSUMER AND INDUSTRY SERVICES

DIRECTOR'S OFFICE

CONSTRUCTION SAFETY STANDARDS

Filed with the Secretary of State on
These rules take effect 7 days after filing with the Secretary of State

(By authority conferred on the director of the department of consumer and industry services by sections 19 and
21 of 1974 PA 154 and Executive Reorganization Order No. 1996-2, MCL 408.1019, 408.1021, and
445.2001)

R 408.41801, R 408.41836, R 408.41837, R 408.41838, R 408.41841, R 408.41842, R 408.41851, R
408.41852, R 408.41853, R 408.41861, R 408.41863, R 408.41864, R 408.41866, R 408.41868, R
408.41869, R 408.41871, R 408.41875, R 408.41876, R 408.41877, and R 408.41884 of the Michigan
Administrative Code are amended and R 408.41802 is added to the Code as follows:

PART 18. FIRE PROTECTION AND PREVENTION

R 408.41801 Scope.
Rule 1801. This part pertains to all of the following:
(a) FIRE PREVENTION PLANS. Fire fighting equipment.
(b) EMPLOYEE EMERGENCY PLANS. The storing and dispensing of flammable and combustible materials.
(c) FIRE FIGHTING EQUIPMENT. Heating devices for construction operations.
(d) THE STORING AND DISPENSING OF FLAMMABLE AND COMBUSTIBLE MATERIALS.
Employee emergency plans.
(e) HEATING DEVICES FOR CONSTRUCTION OPERATIONS. Fire prevention plans.

R 408.41802 ADOPTION OF STANDARDS.
RULE 1802. (1) THE STANDARDS SPECIFIED IN THIS RULE, EXCEPT THE STANDARDS
SPECIFIED IN SUBRULE (5) OF THIS RULE, ARE ADOPTED BY REFERENCE IN THESE RULES
AND ARE AVAILABLE FOR REVIEW AT THE MICHIGAN DEPARTMENT OF CONSUMER AND
INDUSTRY SERVICES, MIOSHA STANDARDS DIVISION, 7150 HARRIS DRIVE, P.O. BOX 30643,
LANSING, MICHIGAN, 48909-8143.
(2) THE FOLLOWING STANDARDS ARE ADOPTED BY REFERENCE IN THESE RULES AND ARE
AVAILABLE FROM THE NATIONAL FIRE PROTECTION ASSOCIATION, 1 BATTERYMARCH
PARK, P.O. BOX 9101, QUINCY, MASSACHUSETTS, 02269-9101, USA; TELEPHONE NUMBER:
617-770-3000; OR VIA THE INTERNET AT WEB-SITE: WWW.NFPA.ORG, AT A COST AS OF THE
TIME OF ADOPTION OF THESE RULES AS STATED:
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(I) NFPA 13 “INSTALLATION OF SPRINKLER SYSTEM” 1991 EDITION. COST $67.50.
(II) NFPA 14 “STANDARD FOR THE INSTALLATION OF STANDPIPE, PRIVATE HYDRANTS
AND HOSE SYSTEMS”, 2000 EDITION. COST $26.75.
(III) NFPA 25 “INSPECTION, TESTING, AND MAINTENANCE OF WATER-BASED FIRE
PROTECTION SYSTEMS”, 1998 EDITION. COST $35.25.
 (IV) NFPA 251 “STANDARD METHODS OF FIRE TESTING OF BUILDING CONSTRUCTION
AND MATERIALS,” 1990 EDITION. COST $13.50.
 (V) NFPA 30 “FLAMMABLE AND COMBUSTIBLE LIQUIDS CODE,” 1996 EDITION. COST $
29.50.
(VI) NFPA 385 “STANDARD FOR TANK VEHICLES FOR FLAMMABLE AND COMBUSTIBLE
LIQUIDS,” 1990 EDITION. COST $22.25.
(VII) NFPA 58 “STORAGE AND HANDLING OF LIQUEFIED PETROLEUM GASES”, 1992
EDITION. COST $32.25.
(VIII) NFPA 52 “THE COMPRESSED NATURAL GAS VEHICULAR FUEL SYSTEMS,” 1992
EDITION. COST $13.00.
(IX) NFPA 59A “PRODUCTION, STORAGE AND HANDLING OF LIQUEFIED NATURAL GAS,”
1990 EDITION. COST $18.00.
(3) COMPRESSED GAS ASSOCIATION STANDARD CGA C7 “GUIDE TO THE PREPARATION OF
PRECAUTIONARY LABELING AND MARKING OF COMPRESSED GAS CONTAINERS,” 2000
EDITION, WHICH IS ADOPTED BY REFERENCE IN THESE RULES AND IS AVAILABLE FROM
GLOBAL ENGINEERING DOCUMENTS, 15 INVERNESS WAY EAST, ENGLEWOOD,
COLORADO, 80112, USA, TELEPHONE NUMBER: 1-800-854-7179 OR VIA THE INTERNET AT
WEB-SITE: HTTP://GLOBAL.IHS.COM AT A COST AS OF THE TIME OF ADOPTION OF THESE
AMENDMENTS OF $294.00.
(4) THE PROVISIONS OF C.F.R. (CODE OF FEDERAL REGULATIONS) 49 PARTS 186-199, ARE
ADOPTED BY REFERENCE IN THESE RULES AND ARE AVAILABLE FROM THE
SUPERINTENDENT OF DOCUMENTS, P.O. BOX 371954, PITTSBURGH, PENNSYLVANIA,
15250-7954, USA, TELEPHONE NUMBER: 1-866-512-1800 OR VIA THE INTERNET AT WEB-SITE:
HTTP://BOOKSTORE.GPO.GOV AT A COST AS OF THE TIME OF ADOPTION OF THESE
AMENDMENTS OF $2.00.
(5) MICHIGAN CONSTRUCTION SAFETY STANDARD PART 22 “SIGNALS, SIGNS, TAGS AND
BARRICADES,” BEING R 480.42201 ET SEQ. WHICH IS REFERENCED IN R 408.41861, R
408.41863, R 408.41864, AND R 408.41869, IS AVAILABLE FOR INSPECTION AND
DISTRIBUTION AT NO CHARGE FROM THE MICHIGAN DEPARTMENT OF CONSUMER AND
INDUSTRY SERVICES, MIOSHA STANDARDS DIVISION, 7150 HARRIS DRIVE, P.O. BOX 30643,
LANSING, MICHIGAN, 48908-8143, OR VIA THE INTERNET AT WEB-SITE:
WWW.CIS.STATE.MI.US/BSR/DIVISIONS/STD.

R 408.41836 Definitions; A to C.
Rule 1836. (1) “Approved” label” means EQUIPMENT THAT HAS BEEN LISTED a label or APPROVED
BY other identifying mark of a nationally recognized testing laboratory WHICH ISSUES APPROVALS FOR
THE EQUIPMENT.
(2) “Closed container” means a container WHICH IS so sealed by means of a lid or other device SO that
neither liquid nor vapor will escape from it at ordinary temperatures.
(3) “Combustible” means to be capable of burning.
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(4) “Combustible liquid” means any liquid THAT HAS having a flash point at or above 100 degrees Fahrenheit
(37.8 degrees Celsius) and below 200 degrees Fahrenheit (93.4 degrees Celsius).
(5) “CONTAINER IN USE” MEANS A CONTAINER CONNECTED FOR USE.

R 408.41837 Definitions; F.
Rule 1837. (1) “Fire alarm signaling system” means an alerting signal which is clearly audible throughout all areas
AND which would immediately alert employees in case of an emergency.
(2) “Fire fighting equipment” means any of the following:
(a) Portable extinguishers.
(b) Fixed fire equipment.
(c) Water barrels and pails.
(d) Standpipes.
(e) Fire hose.
(f) Fire alarms.
(3) “Fire protection” means to provide fire fighting equipment, training, and evacuation plans.
(4) “Fire resistance” means that quality of a material which renders it so resistant to fire that, for a specified time
and under conditions of a standard heat intensity, the material will not fail structurally and will not permit the side
away from the fire to become hotter than a specified temperature. For purposes of this part, fire resistance shall
be determined by the fire test of building construction and materials, AS PRESCRIBED IN THE NATIONAL
FIRE PROTECTION ASSOCIATION STANDARD NFPA 251 -1990, “STANDARD METHODS OF
FIRE TESTING OF BUILDING CONSTRUCTION AND MATERIALS,” 1990 EDITION, which is
adopted by reference in R 408.41802. these rules. A copy of NFPA 251-1990 may be purchased at a cost as
of the time of adoption of these rules of $18.75 from the National Fire Protection Association, Batterymarch
Park, Quincy, Massachusetts 02269, or from the Michigan Department of Consumer and Industry Services,
7150 Harris Drive, Box 30643, Lansing, Michigan 48909.
(5) “Fixed fire equipment” means a fire extinguishing system that is permanently mounted and portable portions
of a system, such as a hose and nozzle attached to a fixed supply of extinguishing agent.
(6) “Flammable” means to ignite easily and burn intensely or means to have a rapid rate of flame spread.
(7) “Flammable liquid” means any liquid which has a flash point below 100 degrees Fahrenheit (37.8 degrees
Celsius) and which has vapor pressure of not more than 40 pounds per square inch (absolute) at 100 degrees
Fahrenheit (37.8 degrees Celsius).
(8) “Flash point” means the temperature at which a liquid gives off vapor sufficient to form an ignitable mixture
with air near the surface of the liquid or within the vessel used, AS DETERMINED BY THE FOLLOWING
APPROPRIATE TEST PROCEDURE AND APPARATUS:
(A) THE FLASH POINT OF LIQUIDS HAVING A VISCOSITY LESS THAN 45 SAYBOLT
UNIVERSAL SECOND(S) AT 100 DEGREES FAHRENHEIT (37.8 DEGREES CELSIUS) AND A
FLASH POINT BELOW 175 DEGREES FAHRENHEIT (79.4 DEGREES CELSIUS) SHALL BE
DETERMINED IN ACCORDANCE WITH THE STANDARD METHOD OF TEST FOR FLASH POINT
BY THE TAG CLOSED TESTER, ASTM D-56-69.
(B) THE FLASH POINT OF LIQUIDS HAVING A VISCOSITY OF 45 SAYBOLT UNIVERSAL
SECOND(S) OR MORE AT 175 DEGREES FAHRENHEIT (79.4 DEGREES CELSIUS) OR HIGHER
SHALL BE DETERMINED IN ACCORDANCE WITH THE STANDARD METHOD OF TEST FOR
FLASH POINT BY THE PENSKY MARTENS CLOSED TESTER, ASTM D-93-69.

R 408.41838 Definitions; L to V.
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Rule 1838. (1) “Liquefied petroleum gas,” “L.P.G.,” or “L.P. gas” means any material which is composed
predominately of ANY OF the following hydrocarbons or mixtures of HYDROCARBONS: them:
(A) Propane.
(B) Propylene.
(C) Butane.
(D) Isobutane. and
(E) Butylene.
(2) “Means of egress” means a continuous path of travel from any part within a building to the open air outside
at ground level.
(3) “Portable container ---- L.P.G.” means a container designed to be readily moved and transported, either
filled or partially filled. THE such containers shall have all container appurtenances protected SO in such manner
that they can be safely handled as a package.
(4) “Portable tank ---- flammable and combustible liquid” means a closed container WHICH IS made of metal,
WHICH HAS having a liquid capacity of more than 60 UNITED STATES U.S. gallons, WHICH IS not
intended for fixed installation, and WHICH IS so designed SO that it will safely relieve internal pressure when
exposed to fire.
(5) “Safety can” means an approved metal or nonmetallic container WHICH HAS A CAPACITY OF NOT
MORE THAN 5 GALLONS, of not more than 5-gallon capacity, having WHICH HAS a FLASH-
ARRESTING SCREEN, spring closing lid and spout cover, and WHICH IS so designed SO that it will safely
relieve internal pressure when exposed to fire.
(6) “Temporary building” means a structure erected or placed for a period not LONGER THAN exceeding the
project construction time.
(7) “Temporary heating device” means a heating unit to provide heat for a period not LONGER THAN
exceeding the project construction time.
(8) “Vapor pressure” means the pressure, measured in pounds per square inch (absolute), exerted by a volatile
liquid.

R 408.41841 Employer responsibility.
Rule 1841. (1) An employer shall be responsible for the development and maintenance of a fire protection and
prevention program to be followed during all phases of construction to reduce the chance of fire and injury to
employees.
(2) The fire protection portion of the program shall include all of the following:
(a) Establishing and maintaining a means of egress from all areas of the building occupied by employees to
provide free and unobstructed egress from all parts of the building or structure at all times when THE
BUILDING OR STRUCTURE it is occupied. A lock or fastening that prevents free escape from the inside of
any building shall not be installed, except in mental, penal, or corrective institutions where supervisory personnel
is continually on duty and effective provisions are made to remove occupants in case of fire or other emergency.
(b) Posting fire rules or, by other means, informing the employees of the evacuation signal, escape routes, and
emergency phone numbers. Exits shall be marked by a readily visible sign. Access to exits shall be marked by
readily visible signs in all cases where the exit or way to reach the exit is not immediately visible to the
occupants.
(c) A REQUIREMENT THAT means of egress shall be continually maintained free of all obstructions or
impediments to full instant use in the case of fire or other emergency.
(3) The fire prevention portion of the program shall include both of the following:
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(a) A housekeeping policy designed to keep a means of egress free from the accumulation of stored materials
and debris and to reduce the likelihood of fire.
(b) A policy for the storage of combustible and flammable liquids and materials and for the use of proper heating
equipment as prescribed in this part.
(4) Fire fighting equipment shall be provided by the employer and meet all of the applicable requirements of this
part as to location, accessibility, inspection, testing, and maintenance. Defective equipment shall be immediately
replaced.
(5) The requirements of this rule may be satisfied by 1 employer who is designated by all of the employers on
the job if an agreement to that effect is reduced to writing and posted for all employees, employers, and
representatives of the department of consumer AND industry services to see. The agreement shall include
authority for the designated employer to comply with this rule.
(6) An employer shall furnish training to an employee before the employer assigns an employee to perform
maintenance on a fixed fire system.
(7) AN EMPLOYER SHALL ENSURE THAT FIRE WALLS AND EXIT STAIRWAYS REQUIRED
FOR THE COMPLETED BUILDINGS ARE GIVEN CONSTRUCTION PRIORITY. FIRE DOORS
WITH AUTOMATIC CLOSING DEVICES SHALL BE HUNG ON OPENINGS AS SOON AS
PRACTICABLE.
(8) AN EMPLOYER SHALL RETAIN EXISTING FIRE SEPARATIONS IN BUILDINGS
UNDERGOING ALTERATIONS OR DEMOLITION UNTIL OPERATIONS NECESSITATE THEIR
REMOVAL.

R 408.41842 Employee emergency action plans.
Rule 1842. (1) This rule applies to all emergency action plans required by a particular MIOSHA or OSHA
safety OR HEALTH standard. The emergency action plan shall be in writing, except as provided in subrule (8)
of this rule, and shall cover the designated actions that employers and employees must take to ensure employee
safety from fire and other emergencies.
(2) All of the following elements, at a minimum, shall be included in an employee emergency action plan:
(a) Emergency escape procedures and emergency escape route assignments.
(b) Procedures to be followed by employees who remain to operate critical plant operations before they
evacuate.
(c) Procedures to account for all employees after emergency evacuation has been completed.
(d) Rescue and medical duties for those employees who are to perform them.
(e) The preferred means of reporting fires and other emergencies.
(f) Names or regular job titles of persons of departments that can be contacted for further information or an
explanation of duties under the plan.
(3) An employer shall establish an employee alarm system that is in compliance with the provisions of 29 C. F.
R. ''1926.159, which is adopted by reference in these rules and which is available from the United States
Department of Labor, Occupational Safety and Health Administration, 801 South Waverly, Room 306,
Lansing, Michigan 48917, or from the Michigan Department of Consumer and Industry Services, Safety
Standards Division, Box 30643, Lansing, Michigan 48909, at no charge as of the time of adoption of these
rules.
(4) If an employee alarm system is used for alerting fire brigade members or for other purposes, a distinctive
signal for each purpose shall be used.
(5) (3) An employer shall establish, in the emergency action plan, the types of evacuation to be used in
emergency circumstances.
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(6) (4) Before implementing the emergency action plan, an employer shall designate and train a sufficient number
of persons to assist in the safe and orderly emergency evacuation of employees.
(7) (5) An employer shall review the plan at the following times with each employee who is covered by the plan:
(a) Initially when the plan is developed.
(b) When the employee's responsibilities or designated actions under the plan change.
(c) When the plan is changed.
(8) (6) Upon initial assignment, an employer shall review, with each employee, the parts of the plan that an
employee must know to protect the employee in the event of an emergency. The written plan shall be kept at the
workplace and made available for employee review. For employers that have 10 or fewer employees, the plan
may be communicated orally to employees and the employer need not maintain a written plan.
(7) AN EMPLOYER SHALL PROVIDE, AS WARRANTED BY THE PROJECT, A TRAINED AND
EQUIPPED FIRE FIGHTING ORGANIZATION (FIRE BRIGADE) TO ASSURE ADEQUATE
PROTECTION TO LIFE.

R 408.41851 Portable fire extinguishing equipment; selection and installation.
Rule 1851. (1) All portable fire extinguishers shall bear an approved label OF A NATIONALLY
RECOGNIZED TESTING LABORATORY. A fire extinguisher or extinguishing device that contains an active
agent or propellant which has thermal decomposition products that have a level of vapor toxicity equal to or
greater than any of the following listed materials shall not be used, installed for use, or allowed to remain
installed for use:
(a) Carbon tetrachloride, CCL4.
(b) Chlorobromomethane, CH2 BrCL.
(c) Azeotropic chlormethane, CM7.
(d) Dibromodifluoromethane, CBr2F2.
(e) 1, 2-dibromo-2-chloro-1, 1, 2-trifluoroethane, Cbr-F2, CBrCLf.
(f) 1, 2-dibromo-2, 2-difluoroethane, CH2BrCbrF2.
(g) Methylbromide, CH3Br.
(h) Ethylene dibromide, CH2BrCH2Br.
(i) Hydrogen bromide, HBr.
(j) Methylene bromide, CH2Br2.
(k) Bromodifluoromethane, CHBrF2.
(2) A portable fire extinguisher that has a rating of not less than 2A shall be provided for each 3,000 square feet
of the protected building area at each floor level and along the means of egress to facilitate the evacuation of
employees, unless otherwise required by this part. The travel distance to the nearest fire extinguisher shall be not
more than 100 feet. In multistory buildings, at least 1 fire extinguisher shall be located adjacent to a stairway.
(3) An extinguisher FIRE FIGHTING EQUIPMENT shall be located where it will be readily seen and
accessible along normal paths of travel in the protected area.
(4) One 55-gallon open drum of water and 2 fire pails may be substituted for a fire extinguisher that has a 2A
rating. The water shall be protected from freezing.
(5) A 1/2 INCH OR LARGER INTERIOR DIAMETER GARDEN 1 1/2-inch interior diameter or larger
diameter hose which is not more than 100 feet in length and which is equipped with a nozzle may be substituted
for a 2A fire extinguisher if it is capable of reaching all points in the area THAT WOULD BE COVERED BY
THE REPLACED EXTINGUISHER and is capable of discharging not less than 5 25 gallons per minute with a
horizontal hose stream of not less than 30 feet. The hose line shall be mounted on a rack or reel. Not more than
1/2 of the total number of required fire extinguishers may be replaced by the hose.
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(6) In addition to the general requirements of this rule, fire extinguishers shall be supplied as follows:
(a) Not less than 1 portable fire extinguisher that has a rating of not less than 20 BC units shall be located as
follows:
(i) Outside of, but not more than 10 feet from, a door opening to a room used for the storage of flammable or
combustible liquids.
(ii) Not less than 25 feet, nor more than 75 feet, from an outside storage area.
(iii) On each tank truck or other vehicle used to transport or dispense flammable or combustible liquids.
(b) Each service or fueling area for a flammable liquid shall have at least 1 portable fire extinguisher which has
not less than a 20 BC unit rating and which is located within 75 feet of each pump, dispenser, underground fill
opening, or AND lubricating or service area.
(c) Storage locations for liquefied petroleum gas (L.P.G.) shall be provided with at least 1 approved portable
fire extinguisher that has a rating of not less than 20 BC.
(d) Each site of a hazardous process shall be provided with a portable fire extinguisher of an appropriate size
and type. Other means for safety or control may be provided if approved or required by the process.
(7) Table 1 MAY shall be used in selecting and providing an extinguisher.
(8) Table 1 reads as follows:

TABLE 1
HAZARD DESCRIPTION EXTINGUISHER TYPE AND CONTENTS

Class AA@
fire

Combustible
Material

Soda and acid, foam, loaded stream, multipurpose dry
chemical,
pressure-operated water, water pump tanks, WATER
MIST, HALON 1211.

Class AB@
fire

Flammable liquids, gas, or
grease

Carbon dioxide, dry chemical, foam,
loaded stream, multipurpose dry chemical,
HALON 1211.

Class AC@
fire

Electrical equipment
Carbon dioxide with plastic horn only,
dry chemical, multipurpose dry chemical,
WATER MIST, HALON 1211.

Class AD@
fire Combustible metal

Extinguishing agent listed for use on a specific combustible
metal hazard.

R 408.41852 Portable fire extinguishing equipment; inspection, testing, and maintenance.
Rule 1852. (1) An extinguisher shall be inspected monthly, or at more frequent intervals when circumstances
require. to ensure that all of the following provisions are complied with: INSPECTIONS SHALL CHECK
FOR ALL OF THE FOLLOWING:
(a) THAT the extinguisher IS IN has its designated place.
(b) THAT the extinguisher has not been actuated or tampered with.
(c) THAT the extinguisher does not have obvious damage, physical damage, external corrosion, or other
impairment.
(2) An extinguisher that shows defects which could possibly affect its operation shall be removed from service
and given a complete check. AN EMPLOYER SHALL ATTACH A TAG TO AN EXTINGUISHER OR
KEEP A RECORD DOCUMENTING EXTINGUISHER MAINTENANCE OR DISCHARGE DATES
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AND THE INITIALS OR SIGNATURE OF THE PERSON WHO PERFORMED THE SERVICE.
RECORDS SHALL BE READABLE, KEPT ON FILE OR IN AN ELECTRONIC SYSTEM (FOR
EXAMPLE, BAR CODING), AND SHALL BE AVAILABLE FOR INSPECTION BY A
REPRESENTATIVE OF THE DEPARTMENT OF CONSUMER AND INDUSTRY SERVICES. An
EMPLOYER SHALL KEEP A RECORD OF extinguisher shall have a tag attached to it showing the
maintenance or recharge dateS and the initials or signature of the person who performed the service.
(3) An extinguisher shall receive a thorough inspection at least once a year to ensure operability. An extinguisher
that requires recharging or weighing shall be maintained at least annually.
(4) An extinguisher that shows evidence of corrosion or mechanical damage shall be subjected to an approved
hydrostatic test as prescribed in subrule (6) of this rule or shall be replaced.
(5) An extinguisher shall be given an approved hydrostatic test every 5 years, except for THE FOLLOWING
EXTINGUISHERS, WHICH SHALL BE TESTED EVERY 12 YEARS:
(A) A dry chemical extinguisher that has a brazed-brass, aluminum, or mild steel shell.
(B) An extinguisher that used bromotrifluoromethane. and
(C) A dry powder extinguisher that is for metal fires. which shall be tested every 12 years.
The hydrostatic test date shall be recorded on a suitable metallized decal or on an equally durable material
which has been affixed by a heatless process to the shell of the extinguisher and which shows the date of the
test, the test pressure, and the name of the person or agency making the test. An extinguisher tested after the
effective date of this part shall have a label that will not retain its original condition when removal from an
extinguisher is attempted. An extinguisher manufactured under the department of transportation specifications
adopted by reference in subrule (7) of this rule may have the inspection date and serviceman's or firm's name,
initials, or symbol stamped into the cylinder.
(6) A nitrogen cylinder or other cylinder for inert gas, such as found on a wheeled extinguisher, shall be
hydrostatically tested at not more than 5-year intervals.
(7) An extinguisher, cylinder, or cartridge which is used for the storage of a compressed gas and which is
manufactured as prescribed in department of transportation specifications shall by hydrostatically tested in
accordance with the provisions of C.F.R. 49 PARTS 186-199, WHICH ARE ADOPTED BY REFERENCE
IN R 408.41802. 49 C. F. R. parts 171 to 190 (1978), which are adopted by reference in these rules and
which are available for inspection at the Lansing office of the department of consumer and industry services. A
copy of these may be purchased from the Superintendent of Documents, United States Government Printing
Office, Washington, DC 20402, or from the Michigan Department of Consumer and Industry Services, Safety
Standards Division, 7150 Harris Drive, Box 30643, Lansing, Michigan 48909, at a cost as of the time of
adoption of these rules of $4.25.
(8) The hose and couplings on an extinguisher equipped with a shutoff nozzle at the outlet end of the hose shall
have a hydrostatic test without the nozzle at the test intervals prescribed for the unit on which the hose is
installed.
(9) A dry chemical and dry powder hose assembly that requires a hydrostatic test shall be at a test pressure of
300 pounds per square inch for 1 minute.
(10) An extinguisher subjected to an original factory test pressure of 350 pounds per square inch or more shall
be tested at 75% of the factory test pressure, but not less than 300 pounds per square inch. See table 2.
(11) An extinguisher shall be suitable for use within a temperature range from plus 40 degrees to plus 120
degrees Fahrenheit. An extinguisher installed at a location subject to temperature extremes shall be of a type
listed for the temperature to which it will be exposed or shall be placed in an enclosure capable of maintaining
the temperature.
(12) Table 2 reads as follows:
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TABLE 2
HYDROSTATIC TEST PRESSURE REQUIREMENTS -NON-ICC SHELLS
SHELLS NOT SPECIFIED IN UNITED STATES DEPARTMENT OF
TRANSPORTATION REGULATIONS
(formerly Interstate Commerce Commission)

EXTINGUISHER TYPE
ORIGINAL FACTORY
TEST PRESSURE

REQUIRES HYDROSTATIC
TEST PRESSURE

400 psi or greater 75% of factory test pressure

All dry chemical
And dry powder 350-399 psi below 350 psi 300 psi 75% of factory test

pressure

Foam - 500 psi
factory test 500 375
Foam - 350 psi
factory test 350 300
Soda acid - 500 psi
factory test 500 375
Soda acid - 350 psi
factory test 350 300

400 psi or greater 75% of factory test pressureStored-pressure or cartridge-
operated water-type,
including antifreeze
And loaded stream

350-399 psi below 350 300 psi 75% of factory test
pressure

R 408.41853 Fixed fire equipment.
Rule 1853. (1) If the structure being constructed includes the installation of an automatic sprinkler or standpipe
and hose system, THEN the installation shall be made during the construction of each story or section and shall
be placed in service for each story or section that is completed. The standpipes shall be provided with Siamese
fire department connections which shall be on the outside of the structure, at street level, and conspicuously
marked, AND FREE FROM OBSTRUCTION.
(2) During demolition or alterations, an existing sprinkler or standpipe system shall be maintained in service in
any portion of a structure that is not subject to demolition or alteration. The operation of a sprinkler control
valve shall be permitted only by a properly authorized person. Modification of a sprinkler system to permit
alterations or additional demolition shall be expedited so that the automatic protection may be returned to
service as quickly as possible. Sprinkler control valves shall be checked daily at the close of work to ascertain
whether the protection is in service. When the sprinkler or standpipe system is out of service for other than
routine maintenance, the local fire department and the building manager or designated representative shall be
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notified. A sign shall be posted on each fire department connection that is out of service and the balance of the
service shall be tested and resealed in operable condition, where required, and both the fire department and the
building manager or designated representative shall be advised that the system is again in service.
(3) A standpipe and hose system shall have not less than 1 outlet per story.
(4) An automatic sprinkler system shall be installed and maintained as prescribed in THE NATIONAL FIRE
PROTECTION ASSOCIATION NFPA standardS 13-1990, NFPA 13 entitled “Installation of Sprinkler
Systems,” 1991 EDITION; NFPA standard 13-A-1987, entitled “Inspection, Testing, and Maintenance of
Sprinkler Systems,” NFPA standard 14-1993, entitled NFPA 14 “STANDARD FOR THE
INSTALLATION OF STANDPIPE, PRIVATE HYDRANTS AND HOSE SYSTEMS,” 2000 EDITION;
AND NFPA 25 “INSPECTION, TESTING, AND MAINTENANCE OF WATER-BASED FIRE
PROTECTION SYSTEMS,” 1998 EDITION. “Standpipe and Hose Systems,” and NFPA standard 14A-
1987, which are THE STANDARDS ARE adopted by reference in R 408.41802. these rules and may be
inspected at the Lansing office of the Michigan Department of Consumer and Industry Services. The standards
may be purchased, at a cost as of the time of adoption of these rules of $24.50, $18.75, $18.75, and $15.50,
respectively, from the National Fire Protection Association, 1 Batterymarch Park, Quincy, Massachusetts
02269 or from the Michigan Department of Consumer and Industry Services, 7150 Harris Drive, Box 30643,
Lansing, Michigan 48909.

R 408.41861 Ignition hazards.
Rule 1861. (1) Internal combustion engine powered equipment shall be so located that the exhaust piping is at a
distance away from flammable and combustible materials to prevent ignition. When the exhaust is piped to
outside the building under construction, a clearance of not less than 6 inches shall be maintained between the
piping and flammable and combustible material.
(2) Smoking shall be prohibited within 25 feet of flammable material. The area shall be posted with a sign “No
Smoking or Open Flame.” The sign shall be as prescribed in the construction safety standards commission
standard, Part 22 >Signals, Signs, Tags and Barricades,= being R 408.42201 et seq., WHICH IS
REFERENCED IN R 408.41802. of the Michigan Administrative Code.
(3) Electrical wiring equipment and portable battery-powered lighting equipment used in connection with the
storage, handling, or use of flammable material shall be of the type approved for the hazardous location.
(4) The nozzle of an air, inert gas, and steam line or hose, when used in the cleaning or ventilation of tanks and
vessels that contain flammable gases or vapors, shall be bonded to the tank or vessel shell.
(5) When a hazardous concentration of flammable gas or vapor exists in the area outside of the tank or vessel,
the external bonding connection shall be made to the tank or vessel with the non-sparking device. The final
bonding connection shall be made outside the hazardous concentration.

R 408.41863 Flammable and combustible liquids; inside storage.
Rule 1863. (1) Not more than 25 gallons of flammable or combustible liquid shall be stored within a room
outside of an approved wood or metal cabinet.
(2) Not more than 60 gallons of flammable liquids or 120 gallons of combustible liquids shall be stored in any 1
one storage cabinet. Not more than 3 such cabinets shall be located in a single storage area. Quantities MORE
THAN 60 GALLONS OF FLAMMABLE LIQUIDS OR 12 GALLONS OF COMBUSTIBLE LIQUIDS in
excess of this shall be stored in an inside storage room as prescribed in R 408.41864.
(3) A wood cabinet, when used to store flammable or combustible liquids, shall have the bottom, back, sides,
and top constructed of not less than 1-inch exterior plywood which shall not break down or delaminate under
fire test conditions. All joints shall be rabbeted and secured in 2 directions by flathead wood screws. When
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more than 1 door is provided, there shall be a rabbeted overlap of not less than 1 inch. Steel hinges shall be
mounted SO THAT in a manner as to not lose the holding capacity IS NOT LOST due to loosening or burnout
of the screws. The cabinet shall be painted inside and out with a fire-retardant paint.
(4) A cabinet used to store flammable and combustible liquids shall be labeled with conspicuous lettering,
“Flammable----Keep Fire Away,” as prescribed in CONSTRUCTION SAFETY STANDARD Part 22
>Signals, Signs, Tags and Barricades,= being R 408.42201 et seq. WHICH IS REFERENCED IN R
408.41802. of the Michigan Administrative Code.
(5) A flammable or combustible liquid shall not be stored in a building in an area used as a means of egress.

R 408.41864 Inside storage room.
Rule 1864. (1) An inside storage room shall be constructed to meet the required fire resistance rating for its use.
The construction shall meet the test specifications in THE NATIONAL FIRE PROTECTION
ASSOCIATION NFPA standard NFPA 251 -1990, entitled “Standard Methods of Fire Testing of Building
Construction and Materials,” 1990 EDITION, which is adopted BY REFERENCE in R 408.41802. these
rules by reference and may be inspected at the Lansing office of the Michigan department of consumer and
industry services. The standard may be purchased at a cost as of the time of adoption of these rules of $18.75
from the National Fire Protection Association, 1 Batterymarch Park, Quincy, Massachusetts 02269, or from
the Michigan Department of Consumer and Industry Services, 7150 Harris Drive, Box 30643, Lansing,
Michigan 48909.
(2) Either an opening from an inside storage room to another room or building shall be provided with
noncombustible liquid-tight raised sill or ramp not less than 6 inches in height or else the floor in the storage area
shall be not less than 6 inches below the surrounding floor. The opening shall be provided with an approved
self-closing fire door that is labeled with the words “Flammable ---- Keep Fire Away” in conspicuous lettering
as prescribed in CONSTRUCTION SAFETY STANDARD Part 22 >Signals, Signs, Tags, and Barricades,=
being R 408.42201 et seq. WHICH IS REFERENCED IN R 408.41802. of the Michigan Administrative
Code.
(3) If wood shelving, racks, dunnage, or floor overlay is used in the room, it shall be not less than 1 inch nominal
thickness.
(4) If another portion of the building or another building is exposed and a window covers an opening, the
window shall be of a type approved for the hazard exposure.
(5) A material that will react with water to create a fire hazard shall not be stored in the same room with a
flammable or combustible liquid.
(6) Quantities of flammable and combustible liquids stored in an inside storage room shall be limited in
accordance with the criteria prescribed in table 3.
(7) Every inside storage room shall be provided with a mechanical ventilating system AND MEET ALL OF
THE FOLLOWING PROVISIONS:
(A) A SWITCH LOCATED OUTSIDE OF THE DOOR OF THE INSIDE STORAGE ROOM SHALL
CONTROL THE MECHANICAL EXHAUSTING SYSTEM AND ANY LIGHTING FIXTURES.
(B) AN ELECTRIC PILOT LIGHT SHALL BE INSTALLED ADJACENT TO THE SWITCH IF
FLAMMABLE LIQUIDS ARE DISPENSED WITHIN THE ROOM.
(C) The VENTILATION system shall commence not more than 12 inches above the floor and be designed to
provide for a complete change of air within the room not less than 6 times per hour when flammable and
combustible liquids are stored in the room.
(D) The exhausting outlet from the room shall be on the exterior of the building in which the room is located and
away from any source of ignition.
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(8) An inside storage room shall have at least 1 aisle which shall be not less than 3 feet in width and which shall
be maintained free of obstructions.
(9) Containers that have more than a 30-gallon capacity shall not be stacked one upon another.
(10) Table 3 reads as follows:
TABLE 3

INSIDE STORAGE ROOM

Fixed fire
protection
provided

Fire
resistance rating of room

Maximum size
of storage
area

Total allowable quantities
quantities
gallons/square feet FOOT floor
area

Yes 2 hours 500 square feet 10
No 2 hours 500 square feet 4
Yes 1 hour 150 square feet 5
No 1 hour 150 square feet 2

R 408.41866 Emergency venting of outside portable tanks.
Rule 1866. A portable tank that has a capacity of 660 gallons or less of flammable or combustible liquid shall be
in compliance with the provisions of chapters III, IV, and V of the NFPA NATIONAL FIRE PROTECTION
ASSOCIATION STANDARD NFPA standard 30, 1990, entitled “Flammable and Combustible Liquids
Code,” 1996 EDITION, which provisions are IS adopted by reference in R 408.41802. these rules. A
portable tank and its piping system that has a capacity of more than 660 gallons of flammable or combustible
liquid shall be designed, constructed, and tested as prescribed in chapters II and III of the NFPA NATIONAL
FIRE PROTECTION ASSOCIATION standard NFPA 30, 1990, entitled “Flammable and Combustible
Liquids Code,” 1996 EDITION, WHICH IS ADOPTED BY REFERENCE IN R 408.41802. The provisions
of chapters II and III are adopted by reference in these rules. Chapters II to V of the code may be inspected at
the Lansing office of the Michigan Department of Consumer and Industry Services. The code may be
purchased, at a cost as of the time of adoption of these rules of $20.75, from the National Fire Protection
Association, 1 Batterymarch Park, Quincy, Massachusetts 02269, or from the Michigan Department of
Consumer and Industry Services, 7150 Harris Drive, Box 30643, Lansing, Michigan 48909.

R 408.41868 Flammable and combustible liquids; handling at point of use.
Rule 1868. (1) Not more than 1 day's supply, but not to exceed 25 gallons, of flammable or combustible liquid
shall be permitted to stand outside a cabinet at a place of usage.
(2) A flammable or combustible liquid shall not be used where there is an open flame or source of ignition within
50 feet of the liquid.
(3) Leakage or spillage of a flammable or combustible liquid shall be disposed of without creating another
hazard.
(4) An open container containing a flammable liquid shall be equipped with a cover THAT HAS having a fused
link WHICH that will automatically close if the liquid is ignited.
(5) Natural or mechanical ventilation capable of maintaining the vapor below 10% of the lower explosive limit
shall be provided and used when a flammable liquid is used or handled.
(6) FLAMMABLE LIQUIDS SHALL BE KEPT IN CLOSED CONTAINERS WHEN NOT IN USE.
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R 408.4 Flammable and combustible liquids; service and refueling areas.
Rule 1869. (1) A tank truck shall be designed, constructed, and maintained as prescribed in the NATIONAL
FIRE PROTECTION ASSOCIATION NFPA standard NFPA 385 -1990, entitled “STANDARD FOR
Tank Vehicles for Flammable and Combustible Liquids,” 1990 EDITION, which is adopted by reference in R
408.41802. these rules and may be inspected at the Lansing office of the Michigan department of consumer and
industry services. The standard may be purchased, at a cost as of the time of adoption of these rules of $15.50,
from the National Fire Protection Association, 1 Batterymarch Park, Quincy, Massachusetts 02269, or from
the Michigan Department of Consumer and Industry Services, 7150 Harris Drive, Box 30643, Lansing,
Michigan 48909.
(2) An emergency switch that is clearly identified and accessible shall be available to shut off all power TO ALL
DISPENSING DEVICES in an emergency and shall be in a location that is remote from the dispensing device.
(3) Sources of ignition, such as smoking, open flame, cutting and welding, frictional heat, sparks, and heating
equipment, shall not be permitted within 25 feet in any direction of where an internal combustion engine is fueled
or WHERE share a flammable or combustible liquid is dispensed. A warning sign SHALL BE POSTED as
prescribed in construction safety standards commission standard Part 22 >Signals, Signs, Tags, and
Barricades,= being R 408.42201 et seq. WHICH IS REFERENCED IN R 408.41802. of the Michigan
Administrative Code, shall be posted. The motor of any equipment being fueled shall be shut off during the
fueling operation.

R 408.41871 Liquefied petroleum gas.
Rule 1871. (1) The storage and handling of L.P.G. shall be as prescribed in the National Fire Protection
Association standards, entitled NFPA 58 “Storage and Handling of Liquefied Petroleum Gases,” 1992
EDITION; NFPA 58-1992; NFPA 52 “The Compressed Natural Gas Vehicular Fuel Systems,” 1992
EDITION; NFPA 52-1992; and NFPA 59A “Production, Storage and Handling of Liquefied Natural Gas,”
1990 EDITION. NFPA 59A-1990. The standards are adopted by reference in R 408.41802. these rules The
standards may be purchased, at a cost as of the time of adoption of these rules of $24.50, $18.75, and $18.75,
respectively, from the Michigan State Police, Fire Marshal Division, 7150 Harris Drive, Lansing, Michigan
48913, the Safety Standards Division, Michigan Department of Consumer and Industry Services, 7150 Harris
Drive, Lansing, Michigan 48909. or the National Fire Protection Association, 1 Batterymarch Park, Quincy,
Massachusetts 02269.
(2) An employer shall also contact the MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY ,
STORAGE TANK DIVISION, fire marshal division of the Michigan state police for additional rules concerning
the installation, use, and storage of liquefied petroleum gases. THE STORAGE TANK DIVISION, CAN BE
REACHED AT THE TOWN CENTER, 333 SOUTH CAPITAL, LANSING, MICHIGAN, 48909-7657
OR VIA WEBSITE: WWW.DEQ.STATE.MI.US/STD.
(3) The state fire marshal rules and NFPA standard 58-1992 are available for inspection at the safety standards
division of the Michigan department of consumer and industry services or the fire marshal division of the
Michigan state police, located in the state secondary complex, Lansing, Michigan.

R 408.41875 L.P. containers and equipment.
Rule 1875. (1) Containers shall be used IN USE SHALL BE in COMPLIANCE accordance with ALL OF
the following PROVISIONS:
(a) Each system shall have containers, valves, connectors, manifold valve assemblies, and regulators of an
approved type.
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(b) Containers of more than 2 1/2 pounds water capacity shall be equipped with a shutoff valve and excess flow
valve.
(c) Valves on containers shall be protected against physical damage.
(d) Containers THAT HAVE A having water capacity OF MORE greater than 2 1/2 pounds shall stand on a
firm and substantially level surface. If necessary, THE CONTAINERS they shall be secured in an upright
position.
(e) Regulators, if used, shall be suitable for use with L.P. gas. Manifolds and fittings connecting containers to
pressure regulator inlets shall be designed for not less than 250 psig service pressure.
(f) Piping, fittings, and hose shall BE IN COMPLIANCE comply with R 408.41872. of this part.
(G) FILLING OF FUEL CONTAINERS FOR TRUCKS OR MOTOR VEHICLES FROM BULK
STORAGE CONTAINERS SHALL BE PERFORMED NOT LESS THAN 10 FEET FROM THE
NEAREST MASONRY-WALLED BUILDING, OR NOT LESS THAN 25 FEET FROM THE NEAREST
BUILDING OR OTHER CONSTRUCTION AND, IN ANY EVENT, NOT LESS THAN 25 FEET
FROM ANY BUILDING OPENING.
(H) FILLING OF PORTABLE CONTAINERS OR CONTAINERS MOUNTED ON SKIDS FROM
STORAGE CONTAINERS SHALL BE PERFORMED NOT LESS THAN 50 FEET FROM THE
NEAREST BUILDING.
(I) THE MAXIMUM WATER CAPACITY OF INDIVIDUAL CONTAINERS SHALL BE 245 POUNDS
(NOMINAL 100 POUNDS L.P. GAS CAPACITY).
(J) ALL OF THE FOLLOWING PROVISIONS APPLY TO MULTIPLE CONTAINER SYSTEMS:
(I) VALVES IN THE ASSEMBLY OF MULTIPLE CONTAINER SYSTEMS SHALL BE ARRANGED
SO THAT REPLACEMENT OF CONTAINERS CAN BE MADE WITHOUT SHUTTING OFF THE
FLOW OF GAS IN THE SYSTEM. THIS PROVISION SHALL NOT BE CONSTRUED AS
REQUIRING AN AUTOMATIC CHANGEOVER DEVICE.
(II) HEATERS SHALL BE EQUIPPED WITH AN APPROVED REGULATOR IN THE SUPPLY LINE
BETWEEN THE FUEL CYLINDER AND THE HEATER UNIT. CYLINDER CONNECTORS SHALL
BE PROVIDED WITH AN EXCESS FLOW VALVE TO MINIMIZE THE FLOW OF GAS IN THE
EVENT THE FUEL LINE BECOMES RUPTURED.
(III) REGULATORS AND LOW-PRESSURE RELIEF DEVICES SHALL BE RIGIDLY ATTACHED TO
THE CYLINDER VALVES, CYLINDERS, SUPPORTING STANDARDS, THE BUILDING WALLS,
OR OTHERWISE RIGIDLY SECURED, AND SHALL BE SO INSTALLED OR PROTECTED FROM
THE ELEMENTS.
(2) Containers may be used in unoccupied portions of a building during the hours of the day that the public
normally is in the building in accordance with ALL OF the following PROVISIONS:
(a) The maximum water capacity of individual containers shall be 50 pounds (nominal 20 pounds L.P. gas
capacity) and the number of containers in the building shall not exceed the number of workmen assigned to using
L.P. gas.
(b) Containers THAT HAVE having a water capacity OF MORE greater than 2 1/2 pounds (nominal 1 pound
L.P. gas capacity) shall not be left unattended.
(c) During the hours of the day when the building is not open to the public, containers may be used as
prescribed in subrule (1) of this rule; and provided however, that containers THAT HAVE with a greater water
capacity OF MORE than 2 1/2 pounds shall not be left unattended.
(3) Portable heaters, including salamanders, shall be equipped with an approved automatic device to shut off the
flow of gas to the main burner, and pilot if used, in the event of flame failure. Such heaters having inputs above
50,000 b.t.u.'s per hour, shall be equipped with either a pilot, which must be lighted and proved before the main
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burner can be turned on, or an electric ignition system, except the provisions of this rule do not apply to any of
the following:
(a) Tar kettles, hand torches, melting pots or to portable heaters with less than 7,500 b.t.u.'s, if used with 2-1/2
pound containers.
(b) Manufactured tent heaters, as utilized by and in applications common to, public utilities or telecommunication
companies, with 12,000 b.t.u.'s input or less, when used out-of-doors and in constant attendance.
(4) A temporary heating device using L.P. gas, other than in integral heater-container unit, shall be located not
less than 6 feet from any L.P. gas container.
(5) Integral heaters may be used if designed and installed so as to prevent direct or radiant heat application to
the container.
(6) Blower-and radiant-type units shall not be directed toward any L.P. gas container that is less than 20 feet
away.
(7) If 2 or more heater units are located within the same unpartitioned area, the containers of each unit shall be
separated from the containers of any such other unit by not less than 20 feet.
(8) If containers are manifolded together, serving 1 heater on the same floor, the total water capacity of the
containers shall not exceed 735 pounds (nominal 300 pounds L.P. gas capacity). If more than 1 such manifold
is used they shall be separated by not less than 20 feet.
(9) On floors on which no heaters are connected for use, containers may be manifolded together provided the
total water capacity is not more than 2,450 pounds (nominal 1,000 pounds L.P. gas capacity). Manifolds of
more than 735 pounds water capacity shall be separated by not less than 50 feet.
(10) Containers may be used in buildings for temporary emergency heating as contained in this rule and the
equipment is not left unattended.
R 408.41876 Piping liquid or vapor L.P. gas into buildings and structures.
Rule 1876. The piping of liquid or vapor L.P. gas into buildings that are under construction or major renovation
shall be in compliance with all of the following provisions:
(a) Piping used at pressures higher than container pressure shall be suitable for a working pressure of not less
than 350 psig.
(b) Liquid piped at container pressure or lower shall be suitable for a working pressure of not less than 250
psig.
(c) Vapor L.P. gas that has an operating pressure of more than 125 psig shall be suitable for a working pressure
of not less than 250 psig.
(d) Vapor piped at a pressure of not more than 125 psig shall be suitable for a working pressure of not less than
125 psig.
(e) Metallic pipe joints may be threaded, flanged, welded, or brazed.
(f) Joints shall be made with a material that has a melting point of 1,000 degrees Fahrenheit.
(g) When joints are threaded or threaded and back welded for vapors of liquid at pressures of more than 125
psig, schedule 80 or heavier pipe shall be used; HOWEVER, and at pressures of less than 125 psig, schedule
40 or heavier pipe may be used.
(h) Piping, if welded, shall be made with a suitable type of welding fittings and shall be at least schedule 40 pipe.
(i) Piping shall not be more than 3/4-inch pipe interior diameter. Type K or L copper tubing which is in
compliance with section 232 of THE NATIONAL FIRE PROTECTION ASSOCIATION NFPA standard
NFPA 58, -1992 “STORAGE AND HANDLING OF LIQUEFIED PETROLEUM GASES,” 1992
EDITION, WHICH IS ADOPTED BY REFERENCE IN R 408.41802, and which has a maximum 3/4-inch
pipe outside diameter may be used.
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(j) Piping shall be securely fastened to walls or other surfaces, protected against physical damage, and located
to avoid high temperatures.
(k) A shutoff valve shall be located at each branch line where it leaves the main line. A second shutoff valve shall
be located at the appliance end of the branch and upstream of any flexible appliance connector.
(l) Excess flow valves shall be installed where pipe size is reduced.
(m) Hydrostatic relief valves shall be installed in liquid lines between shutoff valves.
(n) All piping and fittings shall be in compliance with the provisions of R 408.41872.

R 408.41877 Storage of portable containers.
Rule 1877. (1) Storage of L.P. gas within buildings is prohibited.
(2) Provisions of This rule applies to the storage of portable containers whether filled or empty if they have been
in service.
(2) STORAGE OF L.P. GAS WITHIN BUILDINGS IS PROHIBITED.
(3) Storage outside of buildings, for containers awaiting use, shall be located AWAY from the nearest building
or group of buildings AS SPECIFIED in accordance with table 4.
(4) Table 4 reads as follows:
TABLE 4

QUANTITY OF L.P. GAS STORED DISTANCE (FEET) FROM
A BUILDING

500 lbs. or less 0
501 to 6,000 lbs. 10
6,001 to 10,000 lbs. 20
over 10,000 lbs. 25

(5) Containers shall be stored within a suitable ventilated enclosure or otherwise protected against tampering,
and located AS SPECIFIED in accordance with table 4.
(6) WHEN L.P. GAS AND 1 OR MORE OTHER GASES ARE STORED OR USED IN THE SAME
AREA, THE CONTAINERS SHALL BE MARKED TO IDENTIFY THEIR CONTENT. MARKING
SHALL BE IN COMPLIANCE WITH THE COMPRESSED GAS ASSOCIATION STANDARD CGA
C7 “GUIDE TO THE PREPARATION OF PRECAUTIONARY LABELING AND MARKING OF
COMPRESSED GAS CONTAINERS,” 2000 EDITION, WHICH IS ADOPTED BY REFERENCE IN R
408.41802.

R 408.41884 Heating devices.
Rule 1884. (1) A temporary heating device shall not produce combustion products that will increase the air
contaminants above the maximum allowable limits established by the occupational health division of the
Michigan department of consumer and industry services.
(2) A heating device, including a temporary heating device, shall be located at a distance sufficient to prevent
ignition of any material in its proximity or the material shall be insulated.
(3) A temporary heating device shall not be located less than 50 feet from a point where a flammable or
combustible liquid is used OR DISPENSED.
(4) A temporary heating device shall not be located less than 50 feet from a point where a flammable or
combustible liquid is dispensed.
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(5) (4) A temporary heating device that is set on a combustible floor shall be separated from the floor by an
insulating material or 1 inch of concrete. The insulating material shall extend not less than 2 feet beyond the
heater in all directions.
(6) (5) A temporary heating device shall be located not less than 10 feet from a combustible covering, such as,
but not limited to, canvas or tarpaulins, unless the covering is fastened to prevent its dislodgement due to wind
action.
(7) A temporary heating device shall be installed horizontally level.
(8) A solid fuel salamander shall not be used in a building or on scaffold.
(9) A heating device, including a temporary heating device using a liquid flammable fuel such as, but not limited
to, fuel oil or kerosene shall be equipped with a primary safety control to stop the flow of fuel if the flame fails.
The device shall not be relit while the combustion chamber is hot.
(10) A heating device, including a temporary heating device, designed for barometric or gravity oil feed shall be
used only with an integral tank.
(11) Where L.P. gas is used as a fuel for a heating device, including a temporary heating device, its use shall be
as prescribed in R 408.41875.
(6) A TEMPORARY HEATING DEVICE USING L.P. GAS, OTHER THAN IN AN INTEGRAL
HEATER-CONTAINER UNIT, SHALL BE LOCATED NOT LESS THAN 6 FEET FROM ANY L.P.
GAS CONTAINER.
(7) INTEGRAL HEATERS MAY BE USED IF DESIGNED AND INSTALLED SO AS TO PREVENT
DIRECT OR RADIANT HEAT APPLICATION TO THE CONTAINER.
(8) BLOWER-AND RADIANT-TYPE UNITS SHALL NOT BE DIRECTED TOWARD ANY L.P. GAS
CONTAINER THAT IS LESS THAN 20 FEET AWAY.
(9) IF 2 OR MORE HEATER UNITS ARE LOCATED WITHIN THE SAME UNPARTITIONED AREA,
THEN THE CONTAINERS OF EACH UNIT SHALL BE SEPARATED FROM THE CONTAINERS OF
ANY SUCH OTHER UNIT BY NOT LESS THAN 20 FEET.
(10) IF CONTAINERS ARE MANIFOLDED TOGETHER AND SERVE 1 HEATER ON THE SAME
FLOOR, THEN THE TOTAL WATER CAPACITY OF THE CONTAINERS SHALL NOT BE MORE
THAN 735 POUNDS (NOMINAL 300 POUNDS L.P. GAS CAPACITY). IF MORE THAN 1 SUCH
MANIFOLD IS USED THEY SHALL BE SEPARATED BY NOT LESS THAN 20 FEET. (11) ON
FLOORS ON WHICH NO HEATERS ARE CONNECTED FOR USE, CONTAINERS MAY BE
MANIFOLDED TOGETHER IF THE TOTAL WATER CAPACITY IS NOT MORE THAN 2,450
POUNDS (NOMINAL 1,000 POUNDS L.P. GAS CAPACITY). MANIFOLDS OF MORE THAN 735
POUNDS WATER CAPACITY SHALL BE SEPARATED BY NOT LESS THAN 50 FEET. (12)
HEATING DEVICES, INCLUDING PORTABLE HEATERS AND SALAMANDERS USING A LIQUID
FLAMMABLE FUEL SUCH AS, BUT NOT LIMITED TO, FUEL OIL OR KEROSENE, SHALL BE
EQUIPPED WITH AN APPROVED AUTOMATIC SHUTOFF SAFETY CONTROL DEVICE WHICH
WILL, IN THE EVENT OF FLAME FAILURE, SHUT OFF THE FLOW OF FUEL TO THE MAIN
BURNER AND PILOT IF USED. THE DEVICE SHALL NOT BE RELIT WHILE THE COMBUSTION
CHAMBER IS HOT.
(13) PORTABLE HEATERS INCLUDING SALAMANDERS THAT HAVE INPUTS ABOVE 50,000
BRITISH THERMAL UNIT'S (B.T.U.) PER HOUR, SHALL BE EQUIPPED WITH EITHER A PILOT,
THAT IS LIGHTED AND PROVED BEFORE THE MAIN BURNER CAN BE TURNED ON, OR AN
ELECTRIC IGNITION SYSTEM, EXCEPT THE PROVISIONS OF THIS RULE DO NOT APPLY TO
ANY OF THE FOLLOWING:
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(A) TAR KETTLES, HAND TORCHES, MELTING POTS, OR PORTABLE HEATERS OF LESS THAN
7,500 BRITISH THERMAL UNIT'S (B.T.U.), IF USED WITH 2 1/2 POUND CONTAINERS.
(B) MANUFACTURED TENT HEATERS, AS UTILIZED BY, AND IN APPLICATIONS COMMON
TO, PUBLIC UTILITIES OR TELECOMMUNICATION COMPANIES, WITH 12,000 BRITISH
THERMAL UNIT'S (B.T.U.) INPUT OR LESS, WHEN USED OUT-OF-DOORS AND IF
CONSTANTLY ATTENDED.
(14) A TEMPORARY HEATING DEVICE SHALL BE INSTALLED HORIZONTALLY LEVEL.
(15) A SOLID FUEL SALAMANDER SHALL NOT BE USED IN A BUILDING OR ON A
SCAFFOLD.
(16) L.P. GAS CONTAINERS VALVES, CONNECTORS, REGULATORS AND MANIFOLDS,
PIPING, AND TUBING SHALL NOT BE USED AS STRUCTURAL SUPPORTS FOR HEATERS AND
SHALL BE LOCATED TO MINIMIZE EXPOSURE TO HIGH TEMPERATURES OR PHYSICAL
DAMAGE.
(17) A HEATING DEVICE, INCLUDING A TEMPORARY HEATING DEVICE, DESIGNED FOR
BAROMETRIC OR GRAVITY OIL FEED SHALL BE USED ONLY WITH AN INTEGRAL TANK.
(18) HEATERS SPECIFICALLY DESIGNED AND APPROVED FOR USE WITH SEPARATE SUPPLY
TANKS MAY BE CONNECTED FOR GRAVITY FEED, OR AN AUTOMATIC PUMP, FROM A
SUPPLY TANK.
(19) L.P. CONTAINERS MAY BE USED IN BUILDINGS FOR TEMPORARY EMERGENCY
HEATING AS PROVIDED IN THIS RULE AND THE EQUIPMENT SHALL NOT BE LEFT
UNATTENDED.
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PROPOSED ADMINISTRATIVE RULES

ORR # 2001-003

DEPARTMENT OF CONSUMER AND INDUSTRY SERVICES

DIRECTOR’S OFFICE

ELEVATORS

Filed with the Secretary of State on
This rule takes effect 7 days after filing with the Secretary of State

(By authority conferred on the director of the department of consumer and industry services by section 8 of
1967 PA 227 and Executive Reorganization Order No. 1996-2, MCL 408.808 and 445.2001)

R 408.8151 of the Michigan Administrative Code is amended to read as follows:

R 408.8151 Fees.
Rule 151. (1) Fees shall be paid in accordance with the following schedule:

Commissions to inspect elevators
Commission $25.00.
Commission renewal $25.00.

Examination for certificates of competency
Certificate of competency examination $35.00.

Elevator contractor’s licenses
Elevator contractor’s license and renewal $75.00.
Elevator contractor’s examination $45.00.
Elevator journeyperson license and renewal $20.00.
Elevator journeyperson examination $25.00.

Installation permits
//A dumbwaiter or a passenger, freight, or 1-person elevator as follows:
Base $150.00.//
BASE PERMIT FEE FOR EACH OF THE FOLLOWING DEVICES: $200.00.
PASSENGER ELEVATOR
FREIGHT ELEVATOR
MINE ELEVATOR
INCLINED ELEVATOR
LIMITED-USE/LIMITED APPLICATION ELEVATOR
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PRIVATE RESIDENCE ELEVATOR
SPECIAL PURPOSE PERSONNEL ELEVATOR
DUMBWAITER
MATERIAL LIFT
Plus $//20.00//25.00 for each hoistway opening
Escalator $//160.00//200.00.
MOVING WALK $200.00.
POWER SIDEWALK ELEVATOR $200.00.
ROOFTOP ELEVATOR $200.00.
Personnel hoist, initial inspection $350.00.
Personnel hoist tower rise $150.00.
Belt personlift $175.00.
Special elevating device $//175.00//200.00.

March 11, 2002
Barrier free lifting device $//175.00//200.00.
Private residence //inclined//PLATFORM lift and private
residence //wheelchair elevating device//STAIRWAY CHAIRLIFT $75.00.
//Wheelchair elevating device and inclined//PLATFORM lift
AND STAIRWAY CHAIRLIFT in buildings other than private residence $100.00.
PRIVATE RESIDENCE OUTDOOR INCLINED LIFT $75.00.
OUTDOOR INCLINED LIFT AT BUILDINGS OTHER THAN
PRIVATE RESIDENCE $100.00.
A final inspection fee is included in the installation permit fee. If a scheduled final inspection is canceled without
due notice to the department, or if the elevator is not complete, in the judgment of the general inspector, an
additional fee of $300.00 shall be charged to the elevator contractor.

Major alteration permits
First alteration (including 1 final inspection) $//100.00//110.00.
Each additional alteration $//40.00//45.00.
Maximum alteration fee $//250.00//280.00.

//Annual c//Certificate of operation
//Other than private residence//Annual certificate of operation $//30.00//35.00.
//Private residence $25.00.//
Temporary certificate of operation $//125.00//140.00.

Inspection by general inspector
Inspection $//100.00//110.00.
Follow-up $//100.00//110.00.

Special services
The department may provide, upon written request, special services that are not otherwise covered in the fee
structure. The charge for this service shall be at the rate of //$40.00//$50.00 per hour including travel time.
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(2) Fees that are required pursuant to the provisions of the act shall be paid to the department. //by cash, money
order, or certified check. Money orders or certified c//Checks OR MONEY ORDERS shall be made payable
to THE "//Treasurer --//State of Michigan."
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NOTICE OF PUBLIC HEARING

ORR # 2001-003

NOTICE OF PUBLIC HEARING

DEPARTMENT OF CONSUMER AND INDUSTRY SERVICES

ELEVATOR CODE RULES (ORR #2001-003)

Please take note that pursuant to the provisions of the Administrative Procedures Act, 1969 PA 306 and 1967
PA 227,

A public hearing will be held on Monday, April 22, 2002, at 10:00 a.m. of the office of the Bureau of
Construction Codes, Conference Room 3, 1st floor, 2501 Woodlake Circle, Okemos, Michigan 48864, for the
purpose of allowing all persons an opportunity to present data, views, and arguments relative to the proposed
revisions to R 408.8151 of the elevator code rules.

The proposed elevator rule provides for the amendment of permit, inspection, certificate, and special service
fees. Technical and administrative code changes will be reviewed at a future public hearing.

The proposed rule is available at www.cis.state.mi.us/bcc/rules.htm or from the Department of Consumer and
Industry Services, Bureau of Construction Codes, 2501 Woodlake Circle, Okemos, Michigan 48864,
telephone 517/241-9337.

Persons unable to attend the hearing may submit comments in writing to the Bureau of Construction Codes,
P.O. Box 30254, Lansing, Michigan, 48909. Comments must be received by May 13, 2002.

Hearing facilities are barrier free. Arrangements for sign language interpreters will be made when requested ten
business days in advance of the hearing.

Michigan Department of Consumer & Industry Services
Ronald M. Basso, Deputy Director
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EXECUTIVE ORDERS
AND

EXECUTIVE REORGANIZATION ORDERS

MCL 24.208 states in part:

“Sec. 8. (1) The office of regulatory reform shall publish the Michigan register at least once each month.
The Michigan register shall contain all of the following:

(a) Executive orders and executive reorganization orders.”
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EXECUTIVE ORDERS

EXECUTIVE ORDER

No. 2002 - 3

MICHIGAN PUBLIC EDUCATIONAL FACILITIES AUTHORITY

MICHIGAN STRATEGIC FUND

MICHIGAN MUNICIPAL BOND AUTHORITY

MICHIGAN DEPARTMENT OF TREASURY

EXECUTIVE REORGANIZATION

WHEREAS, Article V, Section 1, of the Constitution of the state of Michigan of 1963 vests the
executive power in the Governor; and

WHEREAS, Article V, Section 2, of the Constitution of the state of Michigan of 1963 empowers the
Governor to make changes in the organization of the Executive Branch or in the assignment of functions among
its units, which he considers necessary for efficient administration; and

WHEREAS, the state of Michigan has public schools that are in need of new public educational facilities
or whose existing public educational facilities are in need of renovation and remodeling; and

WHEREAS, the United States Congress recently passed, and President George W. Bush signed, The
Economic Growth and Tax Relief Reconciliation Act of 2001, which includes a provision authorizing the
issuance of “qualified public educational facility bonds” as exempt facility bonds under Section 142 of the
Internal Revenue Code of 1986, as amended, being 26 USC 142; and

 WHEREAS, The Economic Growth and Tax Relief Reconciliation Act of 2001 limits the amount of
qualified public educational facility bonds that may be issued as tax-exempt bonds and provides that the state
may allocate the amount of qualified public educational facility bonds in such manner as the state deems
appropriate; and

WHEREAS, the availability of exempt facility bonds for qualified public educational facilities will
provide public schools across the country with a means for addressing the difficulties encountered in financing
the construction, rehabilitation, refurbishing or equipping of public educational facilities; and

WHEREAS, the state can effectively and efficiently provide for a qualified public educational facility
bond program by establishing a new authority, the Michigan Public Educational Facilities Authority, within the
Department of Treasury; and
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WHEREAS, the creation of the Michigan Public Educational Facilities Authority may also create an
opportunity for the state of Michigan to partner with other states to facilitate the acquisition of capital for the
construction, rehabilitation, refurbishing or equipping of qualified public educational facilities; and

WHEREAS, it is necessary in the interests of efficient administration and good government to effect
changes in the organization of the Executive Branch of government.

NOW, THEREFORE, I, John Engler, Governor of the state of Michigan, pursuant to the powers
vested in me by the Constitution of the state of Michigan of 1963 and the laws of the state of Michigan, do
hereby order the following:

I. DEFINITIONS

As used herein:

A. "Authority" means the Michigan Public Educational Facilities Authority created by this Order.

B. "Board" means the Michigan Public Educational Facilities Authority Board of Trustees created by
this Order.

C. The “Center for Educational Performance and Information” means the temporary state agency
created by Executive Order 2000-9, being Section 388.996 et seq. of the Michigan Compiled Laws.

D. The “Department of Treasury” means the principal department created by Section 75 of Act No.
380 of the Public Acts of 1965, being Section 16.175 of the Michigan Compiled Laws.

E. The “Michigan Municipal Bond Authority” means the body corporate created under the Shared
Credit Rating Act, Act No. 227 of the Public Acts of 1985, as amended, being Section 141.1051 et seq. of the
Michigan Compiled Laws, and includes the Michigan Municipal Bond Authority Board of Trustees.

F. The "Michigan Strategic Fund" means the public body corporate and politic created under Act No.
270 of the Public Acts of 1984, as amended, being Section 125.2001 et seq. of the Michigan Compiled Laws,
and includes the Michigan Strategic Fund Board of Directors.

G. “Public School” means a public elementary or secondary educational entity or agency that is
established under the Revised School Code, Act No. 451 of the Public Acts of 1976, as amended, being
Section 380.1 et seq. of the Michigan Compiled Laws, and has as its primary mission the teaching and learning
of academic and vocational-technical skills and knowledge, and is operated by a school district, local act school
district, special act school district, intermediate school district, public school academy corporation, strict
discipline academy corporation, or by the Department of Education or the State Board of Education. Public
school also includes a laboratory school or other elementary or secondary school that is controlled and
operated by a state public university described in Article VIII, Section 4, 5 or 6, of the Constitution of the state
of Michigan of 1963.
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H. “Qualified Public Educational Facility” shall have the same meaning as defined in Section 422 of The
Economic Growth and Tax Relief Reconciliation Act of 2001, codified in Section 142 of the Internal Revenue
Code of 1986, as amended, being 26 USC 142.

II. CREATION OF THE MICHIGAN PUBLIC EDUCATIONAL FACILITIES AUTHORITY

A. The Michigan Public Educational Facilities Authority is hereby created as a public body corporate
and politic. The authority shall be located within the Department of Treasury and shall exercise the powers
transferred or assigned to it by this executive order independently of the State Treasurer, except that budgeting,
personnel, procurement and related functions shall be performed under the direction and supervision of the State
Treasurer.

 B. The purposes, powers and duties of the authority shall be vested in and exercised by a board of trustees
consisting of:

1. The State Treasurer, who may appoint a representative from the Department of Treasury to serve as
a voting member of the board in the absence of the State Treasurer.

2. Four (4) trustees appointed by the governor, with the advice and consent of the Senate. Not more
than two (2) of the trustees appointed under this subsection shall be members of the same political
party.

C. Except as otherwise provided in this subsection, appointed trustees shall hold office for a term of
four (4) years. However, of the trustees initially appointed, the Governor shall designate two (2) to serve a term
of four (4) years, one (1) to serve a term of three (3) years, and one (1) to serve a term of two (2) years.

D. A vacancy on the board caused by the expiration of a term or other cause of termination of
membership on the board shall be filled in the same manner as the original appointment.

E. A trustee appointed to fill a vacancy created other than by expiration of a term shall be appointed for
the unexpired term of the trustee who he or she is to succeed in the same manner as the original appointment. A
trustee may be reappointed for additional terms.

III. OPERATIONS OF THE MICHIGAN PUBLIC EDUCATIONAL FACILITIES AUTHORITY
BOARD OF TRUSTEES

A. The Governor shall designate one trustee to serve as chairperson of the board. The chairperson shall
serve as chairperson at the pleasure of the Governor.

B. The board may adopt bylaws, not inconsistent with law and with this Order, governing its
organization, operation and procedure.

C. The business which the board may perform shall be conducted at a public meeting of the board held
in compliance with the Open Meetings Act, Act No. 267 of the Public Acts of 1976, being Section 15.261 et
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seq. of the Michigan Compiled Laws. Public notice of the time, date, and place of the meeting shall be given in
the manner required by Act No. 267 of the Public Acts of 1976.

D. A majority of the serving trustees constitutes a quorum for the transaction of business at a meeting.
The board shall act by a majority vote of the trustees present at a meeting.

E. The board shall meet at the call of the chairperson and as may be provided in the bylaws of the
board. Meetings of the board may be held at any location within the state of Michigan.

F. The board may, as appropriate, make inquiries, studies, and investigations, hold hearings, and receive
comments from the public.

G. Trustees shall serve without compensation. Trustees may receive reimbursement for necessary travel
and expenses according to the relevant procedures of the Civil Service Commission and the Department of
Management and Budget.

H. The board may hire or retain such contractors, sub-contractors, advisors, consultants and agents,
and may make and enter into contracts necessary or incidental to the exercise of the powers of the board and
the performance of its duties as the board may deem advisable and necessary, in accordance with the relevant
statutes, rules and procedures of the Civil Service Commission and the Department of Management and
Budget.

I. Subject to appropriations and other applicable law, the board may apply for, receive and expend
monies from any source, public or private, including but not limited to, gifts, grants, donations of monies and
government appropriations. The board may also accept donations of labor, services or other things of value
from any public or private agency or person.

J. The authority shall be staffed by personnel within the Department of Treasury, as designated by the
State Treasurer.

IV. MICHIGAN STRATEGIC FUND

All the statutory authority, powers, duties, functions and responsibilities with respect to a commercial
enterprise involving the construction, rehabilitation, refurbishing or equipping of school facilities that are occupied
or to be occupied by a public school, provided under the Michigan Strategic Fund Act, Act No. 270 of the
Public Acts of 1984, as amended, being Section 125.2001 et seq. of the Michigan Compiled Laws, including
without limitation the power to issue bonds and notes and to enter into contracts, are hereby transferred from
the Michigan Strategic Fund and the Michigan Strategic Fund Board of Directors to the Michigan Public
Educational Facilities Authority and the Michigan Public Educational Facilities Authority Board of Trustees.

V. BOND VOLUME ALLOCATION

The authority is hereby designated and authorized to receive and utilize all allocations of the amount of
tax-exempt obligations that may be issued to finance qualified public educational facilities as provided by
Section 142(k)(5) of the Internal Revenue Code of 1986, as amended, being 26 USC 142(k)(5).
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VI. MICHIGAN MUNICIPAL BOND AUTHORITY

A. Except as provided in Paragraph B, the statutory authority, powers, duties, functions and
responsibilities of the Michigan Municipal Bond Authority and the Michigan Municipal Bond Authority Board of
Trustees, including without limitation the power to issue bonds and notes and enter into contracts, as such
authority, powers, duties, functions and responsibilities relate to governmental units which are a public school
academy or a laboratory school or other elementary or secondary school that is controlled and operated by a
state public university described in Article VIII, Section 4, 5 or 6, of the constitution of the state of Michigan of
1963, including but not limited to the statutory authority, powers, duties, functions and responsibilities set forth in
the Shared Credit Rating Act, Act No. 227 of the Public Acts of 1985, as amended, being Section 141.1051 et
seq. of the Michigan Compiled Laws, Section 1225 of the Revised School Code, Act No. 451 of the Public
Acts of 1976, as amended, being Section 380.1225 of the Michigan Compiled Laws, and the State School Aid
Act of 1979, Act No. 94 of the Public Acts of 1979, as amended, being Section 388.1601 et seq. of the
Michigan Compiled Laws, are hereby transferred from the Michigan Municipal Bond Authority and the
Michigan Municipal Bond Authority Board of Trustees to the Michigan Public Educational Facilities Authority
and the Michigan Public Educational Facilities Authority Board of Trustees.

B. The transfer provided for in Subsection A. does not transfer the authorities, powers, duties,
functions, responsibilities, rights and obligations of the Michigan Municipal Bond Authority and the Michigan
Municipal Bond Authority Board of Trustees related to:

1. any outstanding public school academy bonds or notes or any reserve or trust funds relating to such
bonds or notes; or

2. any long-term public school academy facility program financing for which an application was
submitted to the Michigan Municipal Bond Authority on July 23, 2001, including that portion of the
appropriation for public school academy financing to be deposited into the reserve fund for that
transaction.

VII. MISCELLANEOUS

A. The State Treasurer shall provide executive direction and supervision for the implementation of all
transfers of authority to the Michigan Public Educational Facilities Authority made under this Order.

B. The State Treasurer shall administer the assigned functions transferred by this Order in such ways as
to promote efficient administration and shall make internal organizational changes as may be administratively
necessary to complete the realignment of responsibilities prescribed by this Order.

C. The State Treasurer shall identify the program positions and administrative function positions that will
be transferred to the Michigan Public Educational Facilities Authority according to the terms of this Order. The
State Treasurer shall develop an agreement specifying these positions no later than the effective date of this
Order.
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D. The State Treasurer shall immediately initiate coordination with the directors of all other state
departments and agencies having authority transferred to the Michigan Public Educational Facilities Authority
under this Order to facilitate the transfer and to develop memoranda of record identifying any pending
settlements, issues of compliance with applicable federal and state laws and regulations, or other obligations to
be resolved related to the authority to be transferred.

E. All records, personnel, property, grants and unexpended balances of appropriations, allocations and
other funds used, held, employed, available or to be made available to any entity for the activities, powers,
duties, functions and responsibilities transferred from the Michigan Municipal Bond Authority and the Michigan
Strategic Fund by this Order are hereby transferred to the Michigan Public Educational Facilities Authority.

F. The State Treasurer may request the assistance of other state agencies with respect to personnel,
budgeting, procurement, information systems and other management-related functions and such agencies shall
provide such assistance.

G. The Michigan Public Educational Facilities Authority will prepare and submit an annual report to the
Center for Educational Performance and Information which will include the total number of bond issues, dollar
amount of the bond issues, number of public schools assisted, the geographic distribution of the bond financing
and the types of facilities financed.

H. The State Treasurer may by written instrument delegate a duty or power conferred by law or this
Order and the person to whom such duty or power is so delegated may perform such duty or exercise such
power at the time and to the extent that such duty or power is delegated by the State Treasurer.

I. All rules, orders, contracts, grants and agreements relating to the functions transferred to the Michigan
Public Educational Facilities Authority by this Order lawfully adopted prior to the effective date of this Order by
the responsible state agency shall continue to be effective until revised, amended or rescinded.

J. The State Budget Director shall determine and authorize the most efficient manner possible for
handling financial transactions and records affected by this Order in the state’s financial management system for
the remainder of this fiscal year.

K. The Michigan Public Educational Facilities Authority is a separate and distinct authority from the
School Bond Loan Fund established by Act No. 74 of the Public Acts of 1955, as amended, being Section
388.921 et seq. of the Michigan Compiled Laws, and shall have no impact on the amount of loans available to
school districts through the School Bond Loan Fund.

L. The invalidity of any portion of this Order shall not affect the validity of the remainder thereof.

M. Executive Order 2001-11, creating the Michigan Public Educational Facilities Authority and the
Michigan Public Educational Facilities Authority Board of Trustees, is hereby rescinded in its entirety as of the
effective date of this order. The Michigan Public Educational Facilities Authority and the Michigan Public
Educational Facilities Authority Board of Trustees created by Executive Order 2001-11 are hereby abolished
as of the effective date of this Order.
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In fulfillment of the requirement of Article V, Section 2, of the Constitution of the state of Michigan of
1963, the provisions of this Executive Order shall become effective sixty (60) days from the filing of this Order.

Given under my hand and the Great Seal of the state of
Michigan this ________ day of March, in the Year of our
Lord, Two Thousand Two.

__________________________________________
GOVERNOR

BY THE GOVERNOR:

__________________________________________
SECRETARY OF STATE
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EXECUTIVE ORDERS

EXECUTIVE ORDER

2002 - 4

MICHIGAN COMMISSION ON ASIA IN THE SCHOOLS

DEPARTMENT OF HISTORY, ARTS AND LIBRARIES

WHEREAS, Americans meet both opportunities and challenges in a global community that is
increasingly interconnected; and

WHEREAS, Michigan residents and their children, who must compete and thrive in such an
interconnected world, will find it crucial to learn about the peoples, the cultures and the economies in Asia, the
most rapidly changing region of the world; and

WHEREAS, According to the Asia Society report Asia in the Schools: Preparing Young Americans
for Today’s Interconnected World, most Americans learn very little about Asia in our schools; and

WHEREAS, Defense Department research indicates that the United States is failing to graduate enough
students with expertise in foreign language, foreign cultures and the policy concerns of foreign nations –
especially Asian countries – to meet the demands of business, government and our universities; and

WHEREAS, While many teachers, administrators and policymakers responsible for elementary and
secondary education recognize the need to educate our students about world affairs and other cultures, many
schools lack the know-how and support necessary to provide such instruction; and

WHEREAS, Michigan’s exports to Asia exceed $3.2 billion.

NOW, THEREFORE, I, John Engler, Governor of the state of Michigan, pursuant to the powers
vested in me by the Constitution of the state of Michigan of 1963 and the laws of the state of Michigan, do
hereby order the following:

I. DEFINITIONS

A. "Commission" means the Michigan Commission on Asia in the Schools established by this Executive
Order.

B. "Department" means the Department of History, Arts and Libraries, the principal department of state
government created by Section 3 of Act No. 63 of the Public Acts of 2001, being Section 399.703 of the
Michigan Compiled Laws.
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II. ESTABLISHMENT OF THE MICHIGAN COMMISSION ON ASIA IN THE SCHOOLS

A. The Michigan Commission on Asia in the Schools is hereby established within the Department of
History, Arts and Libraries as a Type II entity as defined in Section 3 of Act No. 380 of the Public Acts of
1965, as amended, being Section 16.103 of the Michigan Compiled Laws.

B. The commission shall consist of fifteen (15) members. Members of the commission shall be
appointed by the Governor and shall serve during the existence of the commission, which shall complete its
work no later than 120 days after the commission’s first meeting.

C. Any vacancy on the commission shall be filled in the same manner as the original appointment.

III. CHARGE TO THE COMMISSION

The commission shall be advisory in nature and shall assist the Governor and the Department with the
following functions:

A. The commission shall conduct a survey of Michigan’s available resources on Asia, both human and
material, to examine how these resources could be used to further Michigan’s education and business
understanding of Asia.

B. The commission shall complete an academic review of current curricular efforts employed to teach
students about Asia.

C. The commission shall identify and publish best practices used in schools, school districts, and
communities to comprehensively educate Michigan residents on Asia.

IV. OPERATIONS OF THE COMMITTEE

A. The Governor shall designate one (1) member of the commission to serve as chairperson. This
member shall serve as chair at the pleasure of the Governor.

B. The commission may adopt procedures, not inconsistent with law and with this Order, governing its
organization, operation and procedure.

C. Members of the commission shall not delegate their responsibilities to other persons. A majority of
the serving members constitutes a quorum for the transaction of business at a meeting. The commission shall act
by a majority vote of its serving members.

D. The commission shall meet at the call of the chairperson and as may be provided in the procedures
of the commission. Meetings of the commission may be held at any location within the state of Michigan.

E. The commission may, as appropriate, make inquiries, studies, investigations, hold hearings, and
receive comments from the public. The commission may consult with outside experts in order to perform its
duties.
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F. Members of the commission shall serve without compensation. Members of the commission may
receive reimbursement for necessary travel and expenses according to relevant statutes, rules and procedures of
the Department of Management and Budget and the Civil Service Commission.

G. The Department may hire or retain such contractors, sub-contractors, advisors, consultants and
agents, and may make and enter into contracts necessary or incidental to the exercise of the performance of the
Commission’s duties, as the Department Director deems appropriate. Such procurements shall be in
accordance with the relevant statutes, rules and procedures of the Department of Management and Budget and
the Civil Service Commission.

H. The commission may apply for, receive and expend monies from any source, public or private,
including but not limited to, gifts, grants, donations of monies and government appropriations. The commission
may also accept donations of labor, services or other things of value from any public or private agency or
person.

I. Members of the commission shall refer all legal, legislative and media contacts to the Department.

J. The commission shall be staffed by personnel within the Department and the Executive Office of the
Governor.

K. All departments, committees, commissioners or officers of the state or of any political subdivision
thereof shall give to the commission, or to any member or representative thereof, any necessary assistance
required by the commission, or any member of representative thereof, in the performance of the duties of the
commission so far as is compatible with its, his or her duties; free access shall also be given to any books,
records or documents in its, his or her custody, relating to matters within the scope of inquiry, study or
investigation of the commission.

The provisions of this Executive Order shall become effective upon filing.

Given under my hand and the Great Seal of the State of
Michigan this ________ day of March, in the Year of our
Lord, Two Thousand Two.

__________________________________________
GOVERNOR

BY THE GOVERNOR:

 __________________________________________
SECRETARY OF STATE
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OPINIONS OF THE
ATTORNEY GENERAL

MCL 14.32 states in part:

“It shall be the duty of the attorney general, when required, to give his opinion upon all questions of law
submitted to him by the legislature, or by either branch thereof, or by the governor, auditor general,
treasurer or any other state officer”

MCL 24.208 states in part:

“Sec. 8. (1) The office of regulatory reform shall publish the Michigan register at least once each month.
The Michigan register shall contain all of the following:

* * *

 (j) Attorney general opinions. ”
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OPINIONS OF THE ATTORNEY GENERAL

OPINIONS OF THE ATTORNEY GENERAL

CRIMINAL LAW:

FIREARMS:

LAW ENFORCEMENT:

PEACE OFFICERS:

POLICE:
Reserve police officer carrying exposed but holstered handgun is not brandishing firearm in violation of Michigan
Penal Code

A reserve police officer, by carrying a handgun in a holster that is in plain view, does not violate section 234e of
the Michigan Penal Code, which prohibits brandishing a firearm in public.

Opinion No. 7101 February 6, 2002

Honorable Bill Bullard, Jr.
State Senator
The Capitol
Lansing, MI

 You have asked if a reserve police officer, by carrying a handgun in a holster that is in plain view,

violates section 234e of the Michigan Penal Code, which prohibits brandishing a firearm in public.

 The Michigan Penal Code, MCL 750.1 et seq, revises, consolidates, and codifies the state's criminal

statutes. Section 234e(1) of the Code criminalizes1 the brandishing of a firearm in public as follows:

 (1) Except as provided in subsection (2), a person shall not knowingly brandish a firearm in
public.
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Subsection (2) of the same section states that "[s]ubsection (1) does not apply to . . . [a] peace officer lawfully

performing his or her duties as a peace officer."

The term "peace officer" refers to members of governmental police forces who have been given broad,

general authority by law to enforce and preserve the public peace. People v Bissonette, 327 Mich 349, 356;

42 NW2d 113 (1950). Most governmental police officers, i.e., officers who are employed by the state or its

political subdivisions, possess such authority and are, therefore, "peace officers." 1 OAG, 1955, No 1891, p 72

(February 24, 1955); 2 OAG, 1958, No 3212, p 60 (February 21, 1958). Conversely, police officers such as

motor carrier enforcement officers who possess only restricted or special enforcement authority do not meet this

standard and therefore do not qualify as "peace officers." People v Bissonette, supra; OAG, 1987-1988, No

6530, p 362 (August 5, 1988). Thus, a reserve police officer with limited law enforcement authority would not

qualify as a "peace officer" under subsection 2 of section 234e of the Michigan Penal Code. A reserve police

officer with general law enforcement authority who is regularly employed would qualify as a "peace officer"

under subsection (2) of section 234e. See OAG, 1973-1974, No 4792, p 78 (August 27, 1973), and OAG,

1979-1980, No 5806, p 1055 (October 28, 1980).

Section 234e of the Michigan Penal Code does not define the crime of brandishing a firearm in public.

The Michigan Criminal Jury Instructions, published by the Committee on Standard Criminal Jury Instructions,

does not include a recommended jury instruction on brandishing a firearm. Research discloses that while the

term "brandishing" appears in reported Michigan cases,2 none of the cases define the term.

 In the absence of any reported Michigan appellate court decisions defining "brandishing," it is

appropriate to rely upon dictionary definitions. People v Denio, 454 Mich 691, 699; 564 NW2d 13 (1997).

                                                                                                                                                                        
1 Violation of this section is a misdemeanor punishable by imprisonment for up to 90 days, or a fine of not more than $100, or
both.
2 See, for example:  People v Jones, 443 Mich 88, 90; 504 NW2d 158 (1993), People v Kreger, 214 Mich App 549, 552; 543
NW2d 55 (1995), and People v Stubbs, 15 Mich App 453, 455; 166 NW2d 477 (1968).
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According to The American Heritage Dictionary, Second College Edition (1982), at p 204, the term

brandishing is defined as: "1. To wave or flourish menacingly, as a weapon. 2. To display ostentatiously. –n. A

menacing or defiant wave or flourish." This definition comports with the meaning ascribed to this term by courts

of other jurisdictions. For example, in United States v Moerman, 233 F3d 379, 380 (CA 6, 2000), the court

recognized that in federal sentencing guidelines, “brandishing” a weapon is defined to mean "that the weapon

was pointed or waved about, or displayed in a threatening manner."

Applying these definitions to your question, it is clear that a reserve police officer, regardless whether he

or she qualifies as a "peace officer," when carrying a handgun in a holster in plain view, is not waving or

displaying the firearm in a threatening manner. Thus, such conduct does not constitute brandishing a firearm in

violation of section 234e of the Michigan Penal Code.

It is my opinion, therefore, that a reserve police officer, by carrying a handgun in a holster that is in plain

view, does not violate section 234e of the Michigan Penal Code, which prohibits brandishing a firearm in public.

 JENNIFER M. GRANHOLM
 Attorney General
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OPINIONS OF THE ATTORNEY GENERAL

OPINIONS OF THE ATTORNEY GENERAL

CONCEALED WEAPONS:

COUNTIES:

FIREARMS:

SHERIFFS:
Sheriffs' authority to set fee for finger printing applicant for concealed pistol license

A county sheriff has the authority to set the amount of the fingerprinting fee authorized by section 5b(9) of the
Concealed Pistol Licensing Act.

Opinion No. 7102 March 5, 2002

Honorable Ken Bradstreet
State Representative
The Capitol
Lansing, MI 48913

You have asked whether a county sheriff or a county board of commissioners has the authority to set

the amount of the fingerprinting fee authorized by section 5b(9) of the Concealed Pistol Licensing Act.

 The Concealed Pistol Licensing Act, 1927 PA 372,1 MCL 28.421 et seq, governs the licensing of

persons to carry concealed pistols. Section 5b(9) of the Act requires an applicant for a license to carry a

concealed pistol to have his or her fingerprints taken by the county sheriff:

 Before submitting an application under this section, the individual shall have 2 sets of classifiable
fingerprints taken by the county sheriff. A sheriff may charge a fee for the actual and reasonable
costs of taking the fingerprints, but not more than $15.00. [Emphasis added.]
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 When interpreting statutory language, "[a]ll words and phrases shall be construed and understood according to

the common and approved usage of the language . . . ." MCL 8.3a; Massey v Mandell, 462 Mich 375, 380;

614 NW2d 70 (2000). When considering a nonlegal word that is not defined by statute, "resort to a layman's

dictionary such as Webster's is appropriate." (Footnote omitted.) Horace v City of Pontiac, 456 Mich 744,

756; 575 NW2d 762 (1998).

 The definition of the word "charge" in Webster's Third New International Dictionary, Unabridged

Edition (1964), p 377, includes "to fix or ask (a sum) as a fee or payment." (Emphasis added.) Thus, the word

"charge," as used in section 5b(9) of the Concealed Pistol Licensing Act, includes the authority of the sheriff to

fix or set the fee to be charged. This result is consistent with the discretionary language in section 5b(9) that

gives the sheriff discretion whether to charge any fee at all. The use of the word "may" indicates a provision that

grants discretion. Law Department Employees Union v City of Flint, 64 Mich App 359, 368; 235 NW2d

783 (1975).

The County Boards of Commissioners Act, 1851 PA 156, MCL 46.1 et seq, defines the powers and

duties of county boards of commissioners. Section 11(h) of that Act generally authorizes a county board of

commissioners to:

Direct and provide for the raising of money necessary to defray the current expenses and
charges of the county and the necessary charges incident to or arising from the execution of the
board's lawful authority . . . .

The above general grant of authority to raise money for expenses does not, however, explicitly extend

to setting the fingerprinting fee chargeable by a county sheriff under the Concealed Pistol Licensing Act. Section

5b(9) of the Concealed Pistol Licensing Act, however, specifically authorizes a sheriff to "charge a fee" for the

actual costs of taking fingerprints, up to $15.00. Where two statutes cover the same subject matter, one

generally applicable and the other specifically applicable, the specific statute prevails over the general statute. Ex

                                                                                                                                                                        
1 The Act was significantly revised by amendatory 2000 PA 381.
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parte Landaal, 273 Mich 248, 252-253; 262 NW 897 (1935). Applying this rule of statutory construction

compels the conclusion that a sheriff, not the county board of commissioners, sets the fingerprinting fee.

It is my opinion, therefore, that a county sheriff has the authority to set the amount of the fingerprinting

fee authorized by section 5b(9) of the Concealed Pistol Licensing Act.

JENNIFER M. GRANHOLM
Attorney General
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ENROLLED SENATE AND HOUSE BILLS
SIGNED INTO LAW OR VETOED

(2002 SESSION)

Mich. Const. Art. IV, §33 provides: “Every bill passed by the legislature shall be presented to the
governor before it becomes law, and the governor shall have 14 days measured in hours and minutes
from the time of presentation in which to consider it. If he approves, he shall within that time sign and
file it with the secretary of state and it shall become law . . . If he does not approve, and the legislature
has within that time finally adjourned the session at which the bill was passed, it shall not become law. If
he disapproves . . . he shall return it within such 14-day period with his objections, to the house in which
it originated.”

Mich. Const. Art. IV, §27, further provides: “No act shall take effect until the expiration of 90 days
from the end of the session at which it was passed, but the legislature may give immediate effect to acts
by a two-thirds vote of the members elected to and serving in each house.”

MCL 24.208 states in part:

“Sec. 8. (1) The office of regulatory reform shall publish the Michigan register at least once each month.
The Michigan register shall contain all of the following:

* * *

 (b) On a cumulative basis, the numbers and subject matter of the enrolled senate and house bills signed
into law by the governor during the calendar year and the corresponding public act numbers.

(c) On a cumulative basis, the numbers and subject matter of the enrolled senate and house bills vetoed
by the governor during the calendar year.”
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ENROLLED SENATE AND HOUSE BILLS
SIGNED INTO LAW OR VETOED

(2002 SESSION)

Public Act
No.

Enrolled
House Bill

Enrolled
Senate Bill

I.E.*
Yes /
No

Governor
Approved

Date

Filed
Date

Effective
Date

Subject

1 472 Yes 1/21 1/23 01/23/02 STATE; Funds; children’s trust fund;
revise investment options. (Sen. S.
Johnson)

2 5027 Yes 1/21 1/23 01/23/02 HIGHWAYS; Name; renaming certain
portion of M-69; designate as “Oscar
G. Johnson Memorial Highway”. (Rep.
D. Bovin)

3 430 No 2/6 2/7 ** ENVIRONMENTAL PROTECTION;
Other; dark sky preserve; repeal
sunset. (Sen. B. Hammerstrom)

4 471 Yes 2/6 2/7 02/07/02 FINANCIAL INSTITUTIONS; Other;
licensing of residential mortgage
originator; clarify. (Sen. B. Leland)

5 615 Yes 2/6 2/7 02/07/02 HIGHWAYS; Name; renaming a
certain portion of US-127; establish as
the “Gary Priess Memorial Highway.”
(Sen. V. Garcia)

6 5436 Yes 2/14 2/14 02/14/02 PROPERTY; Conveyances; transfer
of certain state owned properties in
Tuscola county and Wayne county;
provide for. (Rep. T. Meyer)

7 682 Yes 2/14 2/14 02/14/02 CHILDREN; Support; citation in
divorce law; enact change
necessitated by 2001 PA 107. (Sen. B.
Hammerstrom)

8 683 Yes 2/14 2/14 02/14/02 CHILDREN; Support; citation in the
family support act; enact changes
necessitated by 2001 PA 111. (Sen. B.
Hammerstrom)

9 684 Yes 2/14 2/14 02/14/02 CHILDREN; Support; citation in child
custody act; enact change
necessitated by 2001 PA 108. (Sen. B.
Hammerstrom)

10 434 Yes 2/14 2/14 02/14/02 CHILDREN; Protection; reporting
suspected child abuse or neglect;
clarify provisions and add categories
of mandated reporters. (Sen. B.
Hammerstrom)

* - I.E. means Legislature voted to give the Act immediate effect.
** - Act takes effect on the 91st day after sine die adjournment of the Legislature.
*** - See Act for applicable effective date.
+ - Line item veto
# - Tie bar



2002 MR 5 – April 1, 2002

203

Public Act
No.

Enrolled
House Bill

Enrolled
Senate Bill

I.E.*
Yes /
No

Governor
Approved

Date

Filed
Date

Effective
Date

Subject

11 4195 Yes 2/18 2/19 02/19/02 HEALTH FACILITIES; Nursing
homes; individual responsible for
receving complaints and conducting
complaint investigations; require
nursing home to have such individual
available 24 hours per day, 7 days per
week. (Rep. B. Patterson)

12 4980 Yes 2/18 2/19 02/19/02 HIGHWAYS; Name; renaming certain
portion of I-69; designate as "Purple
Heart Highway." (Rep. P. DeWeese)

13 5005 Yes 2/18 2/19 2/19/02 TRANSPORTATION; Other; motor
fuels quality; revise standards and
penalties. (Rep. L. Julian)

14 5009 Yes 2/18 2/19 2/19/02 CHILDREN; Abuse or neglect; failure
to report; increase penalties. (Rep. M.
Middaugh)

15 4487 Yes 2/21 2/21 2/21/02 COMMERCIAL CODE; Sales; price
of goods for which a writing is
required for an enforceable contract;
increase minimum to $1,000.00. (Rep.
J. Koetje)

16 4009 Yes 2/27 2/28 2/28/02 AGRICULTURE; Other; low-interest
loans for certain agricultural disasters;
provide for. (Rep. R. Jelinek)

17 4812 Yes 2/28 3/1 3/1/02  LIENS; Generally; ownership and
lien rights of dies, molds, and forms;
revise. (Rep. A. Richner)

18 5382 Yes 2/28 3/1 3/1/2002 # COMMERCIAL CODE; Secured
transactions; reference to molderÕs
lien act in secured transactions;
amend uniform commercial code to
provide. (Rep. M. Mortimer)

19 5023 Yes 3/4 3/4 03/04/02 COUNTIES; Other; recording
requirements of register of deeds;
revise. (Rep. A. Sanborn)

20 5024 Yes 3/4 3/4 03/04/02 PROPERTY; Land contracts;
contracts for sale of land; eliminate
witness requirement. (Rep. A.
Sanborn)

21 5025 Yes 3/4 3/4 03/04/02 LAND USE; Land division; signatures
on proprietorÕs certificate on the plat;
eliminate witness requirement. (Rep.
A. Sanborn)

* - I.E. means Legislature voted to give the Act immediate effect.
** - Act takes effect on the 91st day after sine die adjournment of the Legislature.
*** - See Act for applicable effective date.
+ - Line item veto
# - Tie bar
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Governor
Approved

Date

Filed
Date

Effective
Date
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22 5186 Yes 3/4 3/4 03/04/02 COUNTIES; Employees and officers;
requirement for medical examiner to
live in county of appointment;
eliminate, and repeal acts and parts of
acts. (Rep. G. Van Woerkom)

23 5022 Yes 3/4 3/4 03/04/02 COUNTIES; Employees and officers;
procedure for recording deeds and
mortgages; eliminate witness
requirement. (Rep. A. Sanborn)

24 505 No 3/5 3/6 ** # CRIMINAL PROCEDURE;
Sentencing guidelines; sentencing
guideline provisions for possession of
firearms on commercial airport
property; provide for. (Sen. P.
Hoffman)

25 718 Yes 3/5 3/6 03/06/02 WORKERÕS COMPENSATION;
Insurers; certain assessments; revise.
(Sen. B. Bullard Jr.)

26 496 Yes 3/5 3/6 03/06/02 INSURANCE; Insurers; service of
process in certain cases; provide for.
(Sen. B. Bullard Jr.)

27 4028 Yes 3/5 3/6 03/06/02 LOCAL GOVERNMENT; Other; spot
blight designation and acquisition;
provide for. (Rep. A. Richner)

28 5389 Yes 3/7 3/7 04/01/02 CRIMINAL PROCEDURE;
Sentencing guidelines; technical
amendments; provide for. (Rep. W.
McConico)

29 5390 Yes 3/7 3/7 04/01/02 CRIMINAL PROCEDURE;
Sentencing guidelines; technical
amendments; provide for. (Rep. W.
OÕNeil)

30 5391 Yes 3/7 3/7 04/01/02 CRIMINAL PROCEDURE;
Sentencing guidelines; technical
amendments; provide for. (Rep. J.
Faunce)

31 5392 Yes 3/7 3/7 04/01/02 CRIMINAL PROCEDURE;
Sentencing guidelines; technical
amendments; provide for. (Rep. L.
Julian)

* - I.E. means Legislature voted to give the Act immediate effect.
** - Act takes effect on the 91st day after sine die adjournment of the Legislature.
*** - See Act for applicable effective date.
+ - Line item veto
# - Tie bar
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32 493 Yes 3/7 3/7 03/07/02 INSURANCE; Other; requirement for
commissioner to obtain approval of a
circuit court judge before issuing a
subpoena in certain cases; eliminate.
(Sen. B. Bullard Jr.)

33 5483 Yes 3/7 3/7 3/7/2002 # BUSINESSES; Nonprofit
corporations; career development and
distance learning; provide for in
nonprofit corporation act. (Rep. J.
Gilbert II)

34 5393 Yes 3/7 3/7 *** CRIMINAL PROCEDURE;
Sentencing guidelines; technical
amendments; provide for. (Rep. J.
Faunce)

35 541 Yes 3/7 3/7 05/15/02 AERONAUTICS; Other; general
amendments; provide for. (Sen. W.
North)

36 5482 Yes 3/7 3/7 03/07/02 BUSINESSES; Nonprofit
corporations; establishment and
operation of registered distance
learning corporations; authorize. (Rep.
J. Allen)

37 604 Yes 3/7 3/7 03/07/02 INSURANCE; Property and casualty;
mandatory exams of rating
organizations; eliminate. (Sen. V.
Garcia)

38 605 Yes 3/7 3/7 03/07/02 INSURANCE; No-fault; reference to
public service commission
certification; revise to the department
of transportation. (Sen. M. Goschka)

* - I.E. means Legislature voted to give the Act immediate effect.
** - Act takes effect on the 91st day after sine die adjournment of the Legislature.
*** - See Act for applicable effective date.
+ - Line item veto
# - Tie bar
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MICHIGAN ADMINISTRATIVE CODE TABLE
(2002 SESSION)

MCL 24.208 states in part:

“Sec. 8. (1) The office of regulatory reform shall publish the Michigan register at least once each month.
The Michigan register shall contain all of the following:

* * *

(i) Other official information considered necessary or appropriate by the office of regulatory reform.”

The following table cites administrative rules promulgated during the year 2000, and indicates the effect
of these rules on the Michigan Administrative Code (1979 ed.).
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MICHIGAN ADMINISTRATIVE CODE TABLE
(2002 RULE FILINGS)

R Number Action 2002 MR
Issue

R Number Action 2002 MR
Issue

R Number Action 2002 MR
Issue

281.1224 * 3 336.1701 * 5 418.10205 * 1
285.351 N 4 336.1702 * 5 418.10405 R 1
285.352 N 4 336.1703 * 5 418.10406 R 1
285.353 N 4 336.1704 * 5 418.10407 R 1
285.354 N 4 336.1705 * 5 418.10411 R 1
285.355 N 4 336.1901 * 5 418.10415 R 1
285.356 N 4 336.1906 * 5 418.10501 R 1

325.60151 * 1 336.1911 * 5 418.10502 R 1
325.66201 A 4 336.1930 * 5 418.10503 R 1
325.77101 * 1 336.1931 * 5 418.10901 * 1
336.1301 * 5 336.1932 * 5 418.10904 * 1
336.1303 * 5 336.2001 * 5 418.10909 A 1
336.1330 * 5 336.2002 * 5 418.10912 * 1
336.1331 * 5 336.2003 * 5 418.10916 * 1
336.1371 * 5 336.2004 * 5 418.10918 R 1
336.1372 * 5 336.2005 * 5 418.10923 * 1
336.1374 * 5 336.2007 * 5 418 101005 A 1
336.1401 * 5 336.2011 * 5 423.101 A 1
336.1403 * 5 336.2012 * 5 423.102 A 1
336.1601 * 5 336.2013 * 5 423.103 A 1
336.1602 * 5 336.2014 * 5 423.104 A 1
336.1604 * 5 336.2021 * 5 423.105 A 1
336.1605 * 5 336.2040 * 5 423.121 A 1
336.1606 * 5 336.2041 * 5 423.122 A 1
336.1607 * 5 336.2060 * 5 423.123 A 1
336.1608 * 5 336.2101 * 5 423.124 A 1
336.1610 * 5 336.2150 * 5 423.131 A 1
336.1615 * 5 336.2155 * 5 423.132 A 1
336.1616 * 5 336.2159 * 5 423.133 A 1
336.1617 * 5 336.2170 * 5 423.134 A 1
336.1618 * 5 336.2175 * 5 423.135 A 1
336.1619 * 5 336.2189 * 5 423.136 A 1
336.1622 * 5 336.2190 * 5 423.137 A 1
336.1623 * 5 338.1555 A 1 423.138 A 1
336.1627 * 5 418.101002 * 1 423.141 A 1
336.1628 * 5 418.10107 * 1 423.142 A 1
336.1629 * 5 418.10115 * 1 423.143 A 1
336.1630 * 5 418.10116 * 1 423.144 A 1
336.1631 * 5 418.10117 * 1 423.145 A 1
336.1651 * 5 418.10202 * 1 423.146 A 1

(* Amendment to Rule, A Added Rule, N New Rule, R Rescinded Rule)
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R Number Action 2002 MR
Issue

R Number Action 2002 MR
Issue

R Number Action 2002 MR
Issue

423.147 A 1 423.407 R 1 423.483 R 1
423.148 A 1 423.411 R 1 423.484 R 1
423.149 A 1 423.421 R 1

423.149a A 1 423.422 R 1
423.149b A 1 423.423 R 1
423.151 A 1 423.431 R 1
423.152 A 1 423.432 R 1
423.153 A 1 423.433 R 1
423.154 A 1 423.434 R 1
423.155 A 1 423.435 R 1
423.156 A 1 423.441 R 1
423.157 A 1 423.442 R 1
423.158 A 1 423.443 R 1
423.161 A 1 423.444 R 1
423.162 A 1 423.445 R 1
423.163 A 1 423.446 R 1
423.164 A 1 423.447 R 1
423.165 A 1 423.448 R 1
423.166 A 1 423.449 R 1
423.167 A 1 423.450 R 1
423.171 A 1 423.451 R 1
423.172 A 1 423.452 R 1
423.173 A 1 423.453 R 1
423.174 A 1 423.454 R 1
423.175 A 1 423.455 R 1
423.176 A 1 423.456 R 1
423.177 A 1 423.461 R 1
423.178 A 1 423.462 R 1
423.179 A 1 423.463 R 1
423.181 A 1 423.464 R 1
423.182 A 1 423.465 R 1
423.183 A 1 423.466 R 1
423.184 A 1 423.467 R 1
423.191 A 1 423.468 R 1
423.192 A 1 423.469 R 1
423.193 A 1 423.470 R 1
423.194 A 1 423.471 R 1
423.401 R 1 423.472 R 1
423.403 R 1 423.481 R 1
423.405 R 1 423.482 R 1

(* Amendment to Rule, A Added Rule, N New Rule, R Rescinded Rule)
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CUMULATIVE
INDEX

A

AGRICULTURE, DEPARTMENT OF
Agriculture Development Division

Regulation NO. 351. Julian Stille Value-Added Agricultural Development Fund, R 285.351 - 285.356
(2002-4)

ATTORNEY GENERAL
Opinions
Banks and Banking, Constitutional Law, Financial Institutions, Interest, Usury

OAG 7100 (2002-1)

Campaign Finance Act, Casinos, Elections, Gambling, Political Activity
 OAG 7099 (2002-1)

Concealed Weapons, Firearms, Private Detectives
OAG 7097 (2002-1)

Concealed Weapons, Firearms, Law Enforcement, Peace Officers, Police
OAG 7098 (2002-1)

Concealed Weapons, Counties, Firearms, Sheriffs
OAG 7102 (2002-5)

Counties, Municipalities



2002 MR 5 – April 1, 2002

* Proposed Rules
210

 OAG 7096 (2002-1)

Criminal law, Firearms, Law Enforcement, Peace Officers, Police
OAG 7101 (2002-5)

C

COMMUNITY HEALTH, DEPARTMENT OF
Certificate of Need – Review Standards for Positron Emission Tomography (PET) Scanner Services (2002-4)

CONSUMER AND INDUSTRY SERVICES, DEPARTMENT OF
Bureau of Commercial Services

Residential Builders and maintenance and Alteration Contractors,
R 338.1555 - 338.1555 (2002-1)

Bureau of Construction Codes
Elevators, R 408.8101 - 408.8191 (*2002-5)
Notice of Public Hearing – (2002-5)

Bureau of Safety and Regulation
Construction Safety Standard Part 18. Fire Protection and Prevention, R 408.41801 - 408.41884
(*2002-5)

Bureau of Workers’ Disability Compensation
Worker’s Compensation Health Care Services, R 418.10101 - 418.10501 (2002-1)

Employee Relations Commission
 General Rules, R 423.401 - 423.499 (2002-1)

Occupational Health Standards
Air Contaminants for Construction, R 325.60151 - 325.60161 (2002-1)
Benzene, R 325.77101 - 325.77115 (2002-1)
OH Standard Rule 6610 - Medical Services and First Aid, R 325.66201 - 325.66201 (2002-4)

Public Service Commission
Telecommunication Services, (*2001-13)
Notice of Public Hearing, (2001-13), (2002-3)

E

ENVIRONMENTAL QUALITY, DEPARTMENT OF
Air Pollution Control

Part 3. Emission Limitations and Prohibitions - Particulate Matter, R 336.1301 - 336.1374 (2002-5)
Part 4. Emissions Limitations and Prohibitions - Sulfur-Bearing Compounds, R 336.1401 - 336.1404
(2002-5)
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Part 6. Emission Limitations and Prohibitions – Existing Sources for Volatile Organic Compounds
Emissions, R 336.1601 - 336.1651 (2002-5)
Part 7. Emission Limitation and Prohibitions – New Sources of Volatile Organic Compounds Emissions,
R 336.1701 - 336.1710 (2002-5)
Part 9. Emission Limitations and Prohibitions – Miscellaneous, R 336.1901 - 336.1942 (2002-5)
Part 10. Intermittent Testing and Sampling, R 336.2001 - 336.2060 (2002-5)
Part 11. Continuous Emission Monitoring, R 336.2101 - 336.2199 (2002-5)

Drinking Water and Radiological Protection Division,
Part 4. Public Notification and Public Education, R 325.10401 - 325.10420 (*2002-1)
Part 6. State Drinking Water Standards and Analytical Techniques, R 325.10601 - 325.10609
(*2002-1)
Part 7. Surveillance, Inspection, and Monitoring, R 325.10701 - 325.10738 (*2002-1)
Part 1. General Provisions, R 325.10101 - 325.10115 (*2002-1)
Part 15. Operation Reports and Recordkeeping, R 325.11501 - 325.11506 (*2002-1)
Notice of Public Hearing – (2002-1)

Environmental Response Division
Environmental Contamination Response Activity, R 299.5501 – 299.5519 (*2001-12), (*2002-3)

 Notice of Public Hearing – (2001-12), (2002-3)

EXECUTIVE OFFICE
Executive Orders
No. 4 Executive Order (2002-5)

Executive Organization
No.1 Executive Reorganization (2002-2)
No. 2 Executive Reorganization (2002-4)
No. 3 Executive Reorganization (2002-5)

N

NATURAL RESOURCES, DEPARTMENT OF
Law Enforcement Division

Marine Collisions, Accidents, and Other Casualties, R 281.1221 - 281.1226 (2002-3)

Wildlife Division
 Endangered and Threatened Species, R 299.1021 - R 299.1028 (*2002-1)
 Notice of Public Hearing – (2002-01)


